THE AMERICAN 


JOURNAL OF PSYCHOLOGY 


Founded by G. Sraxitey Hatt in 1887 


Vor. XXV APRIL 1914 No. 2 


A SYNTHETIC GENETIC STUDY OF FEAR* 


By G. Stanitgy HALL 


CHAPTER I 


Fear is the anticipation.of pain. For those forms of life 
capable of fear this anticipation is not prevision but only a 
highly generalized fore-feeling, itself unpleasant, that a yet 
more painful state impends. The will to live, the élan vital, 
is more or less checked in its momentum or narrowed in its 
range by some kind of intimation that it may be still further 
held up. This protensive or futuristic attitude or orientation 
toward a pejoristic state is the specific quale of the psychic 
condition called fear. Psychogenetically it is a primitive 
Anlage of futurity and it is the most stimulating and-vivid 
of all its forms of presentation. In fear the future dominates 
the present and gives it a new significance in addition to its 
own, and but for fear pain could do little of its prodigious 
educative work in the animal world. Fear is thus the chief 
paradigm of psychic prolepsis as well as the chief spur of 
psychic evolution. The Eimstellung it motivates to the “ what 
next” and the “about to be” may become, second only to 
present pain, the most intense of all psychic experiences. This 

wer to fore-feel pain, although not unanalyzable genetically, 
is nevertheless primary, unitary and unique enough to be 
considered practically, if not scientifically, as indeed it always 
has been popularly, as a prime category of the emotional or 


*T have called this study synthetic because in it I have tried to 
correlate all the chief lines of study of fear, normal and morbid, in 
children and adults, men and animals. As the synthetic principle I 
have found geneticism of chief value. 
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affective life. In its most generic form it is identical in all 
‘tages of animal life, for the function of pain-anticipation is 
common to and underlies all its innumerable differentiations 
as to objects, its degrees, physiological concomitants and 
modes of expression. 

Fear has only one genetic presupposition and that is some 
experience, individual or racial, up and down the algedonic 
scale. There must have been suffering and this must have 
left some trace. Here, then, we have germs of both memory 
and recollection, however rudimentary and _ unconscious. 
From this point of view we may further define fear as re- 
vived traces or engrams of past pains in prospect of passing 
over into re-realization which latter is normally more intense 
than its merely reproduced forms. If pain had not been felt 
it could not be anticipated, hence the condition precedeni of 
fear is some kind of registration (whether transmissible by 
heredity from forbears or individually acquired we shall 
discuss later) and some degree of 1evival of these vestiges. 
Thus fear involves the past as we have seen it does the 
future. Without conservation of past experiences there could 
be no fear, nor could there be if the phosphorescence of the 
traces left by the past were more painful than their dreaded 
reinstatement itself, which latter case indeed occurs, but 
only in certain psychalgias in which the pain of the present 
moment is so excruciating that any presentiment of a greater 
one is impossible. In a general sense, then, and subject to 
many specific limitations, we may say that both the intensity 
and variety of fear depend on the intensity and variety of 
the pains that have before been felt. Too much suffering 
tends to timidity, too little exposes to avoidable dangers with- 
out either warnings or defenses, and the optimum between 
these extremes, which varies greatly with individuals, will 
some day be an attainable and perhaps individually prescribed 
goal of orthogenesis as it already is of psychotherapy. Not 
only are herbivora and all creatures being preyed upon timid 
and carnivora relatively fearless, but many phobias are the 
direct result of shocks and we may say in general that the 
first fear in the world could only come after a preceding pain. 

As to the relation of fear to the third division of time, the 
present is never so full of content as at the moment of acute 
fear. The latter is differentiated sharply from all other 
times and crammed with psychic activities. All resources are 
rung up and focused on the now as well as on the here. There 
is often a unique sense of “it has come” common to other 
intense, summative experiences. The present seems to swell, 
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stretch, suck up the past and future into itself. Time is 
bunched, as it were, in a block. We are never so conscious 
of fractions of a second and they are never so fateful, al- 
though we are perhaps never less conscious of abstract, 
homogeneous time. The soul is perhaps never so vital, awake, 
so penetrated with the sense of its own existence as well as 
of its own worth, so desirous of conserving itself, and at 
the same time it is never more filled with a sense of the reality 
of the environment. Hence it is never so active and poten- 
tialized on the one hand and never so passive and saturated 
with a feeling of its dependence on the other. All forms of 
animal life have experienced it, yet it is so intense and ab- 
sorbing that much self-observation is impossible, introspec- 
tion knows it not, and the characterizations of it by psycholo- 
gists show little conception of its nature or importance, but 
usually consist of a few ‘hackneyed phrases indicating how it 
feels to be afraid, a description of a few of its physical ex- 
pressions and the assignment to it of a place in some abstract 
classificatory scheme. In fact every philosophical category 
discussed from Aristotle to Hegel and every psychological 
function are implicit in the simplest state of urgent fear, and 
it may stimulate or check about every physiological function. 

Thus if Bergson’s durée réelle or pure duration or time 
freed from spatialization which the intellect always tends to 
give it, has any existence, it is in the pure psychic state of fear. 
If pleasure-pain is the result of the first day’s work of crea- 
tive psychic evolution, fear is that of the second. Above the 
scope of all parallelistic and interaction theories and long be- 
fore the development of the wide domain where the Lange- 
James theory applies, we must thus posit a fear state which, 
when it had once broken through, became an independent 
existence with a promise and potency of its own as truly as 
did the vertebrate plan of life when it arose. At bottom and 
in its most generalized form it is elemental, at least beyond 
the reach of present psychological analysis. It has great 
explanatory power but at root is itself inexplicable by any 
or all of its phenomena. Nothing save pleasure and pain has 
such invincible psychological reality. No purely psychic fac- 
tor has such dominance over the body or over health and 
disease. If we assume a pain state in the lowest organisms 
which would bring katabolism and dissolution and that this 
process might pass on to death with no counter tendency to 
check or to rejuvenate it, such elemental vital units might 
pass on to extinction and feel no fear. But no such creatures 
are known to exist for fear has its biological basis as deep as 
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immunizatien, regeneration of lost parts and recuperative 
processes generally, including those of resistance of fatigue. 
We do not then need to assume that the fear state actually 
exists in isolation from its usual bedily concemitants, 1. ¢., 
without affecting function or passing ever to the motor zones 
ef which it is one of the great organizers, although as we 
shall see, there are other patheiegical states that seem to 
approach this isolation in the receptive stages. The pure fear 
state then is not unlike a very active but widely diffused 
chemical element which profoundly medifies animate and in- 
animate nature, but which, because of its many and intense 
affinities, we have never yet been able to completely isolate 
theugh we may go on indefinitely learning more about it. 
Philosophers have long ascribed to the pure intellect and poets 
te love an existence so independent that they could survive the 
body. But there is probably nothing psychic of which we 
have s@© much reason to make any such postulate, were we 
se disposed, as we are not, as we have concerning the pain 
state, for no psychic activity has such power to control the 
soma in all its developmental stages and in all its functions. 
Hence if there be a vital principle fear must be one of its 
very close allies as ene of the chief springs of mind. Thus 
if any psychic compenent is not a mere epiphenomenon, but 
has an entity of its own, it is this. 

In fact fear is intensely dynamegenic and also inhibitive. 
The prospect of actual pain puts to life the question of its 
very survival or extinction, complete or partial. Something 
bad has begun that is prelusive of something worse, but this 
werse must if possible be avoided. So feeling must pass 
over into doing. The narrowing of the pleasure field, or its 
conversion into. its opposite, makes the strongest of all appeals 
to the efferent tracts to energize to their uttermost. Much 
conduct, behavior, many habits and even motility itself 
throughout the animal world might be described as more or 
less organized pain-fugues which are correlates of the pleas- 
ure-tropisms. 

Here belong all, perhaps even physiological, protective and 
defensive phenomena and methods of escape from enemies or 
the perils of the environment which are essential for survival 
and are precious because wrought out at great cost and 
through countless generations. In the life of the individual, 
and still more in that of the race, the way of orthogenesis 
is relatively straight and fiarrow and is the result of more 
failures than successes in the trial and error processes of 
evolution. Fear profoundly affects appetite, hunger and every 
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digestive, alimentary, nutritive and excremental process, the 
secretion of probably all glands, circulation with its attendant 
thermal changes, the vita sexualis, muscle tension and hence 
all voluntary and involuntary movements. It influences the 
function of every sense, stimulates or impedes thought and 
will, intensifies or even paralyzes all activity and even cen- 
sciousness itself. It may disorganize all usual co-ordinations 
and adaptations to the environment. Fear always means a 
new situation which compels to a new adjustment. In new 
and dangerous situations almost any change helps and the 
greater the danger the fewer among all possible changes are 
those that could increase it and the more those that mitigate it. 
Hence it comes that often the most incoherent and even con- 
vulsive movements are, on the whole, beneficial. The greater 
the sum total of activities within and without, the greater the 
chance of escaping increments of pain. Since about every- 
thing has been feared even to morbid intensity, and since ob- 
jects of fear are repellant, those animals and men with many 
fears lead restricted lives beset with limitations and taboos. 
Timorous creatures sneak, skulk, hide and may become noc- 
turnal, subterranean, and fiigitive in their habits, cowardly 
and deceptive in deed and word. Fearsomeness, too, stimu- 
lates the imagination to create fictive objects of dread and 
terror and much of the great body of degrading superstition 
is its product, and panics of this weird infection make the 
soul mad with baseless, craven horror. Fear invades sleep 
and shapes dreams which are the very opposite of wish-fulfill- 
ment. it has invented supernatural terrors for the nursery 
and a future life full of torment and woe. Much of the work 
of science has been to expel baseless and superstitious fears 
and to teach men to fear aright. 

Yet fear has its fascinations, and strong, adventurous souls 
not only face danger when it comes, but go forth to meet it. 
Cowardice thus has its countervalent impulse in courage. The 
salt of danger is one of the great appetizers of experience. 
The prospect of pain acts as a tonic and one does not need 
to be a hero to love to take risks and to venture in order to 
have. Not only is one measure of values the dangers we 
will face to attain them, but curiosity, lust for knowledge, 
wealth, power, ambition control if they do not cast out fear. 
The great culture heroes set men free from fears. Without 
known danger life would be tame, insipid, asthenic. Men 
fight best if rightly afraid, and even weak animals which 
would fly when brought to bay fight with the energy of des- 
peration. When the victim of delusions of persecution at 
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last turns and becomes himself a persecutor, he becomes most, 
dangerous, as Magnan has so well shown. 

Here then we have illustrations of the law of ambivalence 
which pervades the entire emotional life. Any emotion may 
pass over into its opposite, which latter then becomes the 
stronger because of the preceding antithetical state. The in- 
tensifying effects of complementary colors on each other, the 
well known laws of contrast, the Hegelian logic that pro- 

‘ceeds by thesis and antithesis, are themselves, like the above 
illustrations, only very partial expressions of a far larger 
and deeper principle. In the first case the anticipation of 
pain, a state usually avoided as itself unpleasant, is actively 
desired for its own sake and perhaps because of the aug- 
mented sense of vitality it brings which makes us tingle and 
glow with a feeling that dormant powers in us are aroused. 
Danger makes us more alive. We so love to strive that we 
come to love the fear that gives us strength for conflict. 
Fear is not only something to be escaped from to a place or 
state of safety but welcomed as an arsenal of augmented 
strength, and so, instead of dreading, we come to love antici- 
pations of pain. This, however, is only a sub-variant of the 
more generic case of the rapture of woe discussed in con- 
nection with pleasure and pain. The other more important 
case of it is the whip-row relation of fear that flies and anger 
that fights. Each of these readily passes over into the other 
and reinforces it. Even in the extreme of either the other 
is not entirely absent, so that both fear and rage have in them 
elements that reinforce the other. We always fear what we 
fight and would fight what we fear. But this theme we re- 
serve for the chapter on anger. 

This brings us to hope as the opposite of fear, the anticipa- 
tion of pleasure as fear is of pain. These two interpenetrate 
and oscillate hardly less than do pleasure and pain themselves. 
Wherever there is prospect of a pain increment, there is also 
one of an increase of pleasure. Hence much, if not most, 
of what has already been said concerning the prospect of 
pain may also be said of the prospect of pleasure. The latter 
also has roots in the future and past but focuses in the present 
in a peculiar way. The foregleam of coming pleasure has 
given to life the organs, habits and other means of its attain- 
ment and has been a great factor in both the modification and 
development of both animal and human conduct. In order to 
hope we must have experienced pleasure and all hope is it- 
self pleasure toned. It would attain and not escape. If its 
crucial moments of opportunity are less tense and its im- 
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pulsions on the whole less urgent and less charged with 
fateful significance and its instants of abandon to the end 
sought !ess pregnant of consequences, it has on the other 
hand increased in scope with the progress of civilization and 
the widening of the pleasure field til) all now begin to hope 
for all. Each of these, too, intensifies the other and it is 
really fear with which the heart is sick if hope is deferred. 
Each of these, too, may become a diathesis and the balance 
and proportion of the two have much to do in making up 
the weal and woe of life. The expectation of pleasure may 
have all degrees of confidence from the faintest to the most 
assured, and oscillations up and down the scale may be con- 
stant for every object of desire. Hope impels plans for 
amelioration which the will is to execute. If in human life 
fear has predominated in the past, hope now increasingly 
prevails, yet most wild animals know far more fears than 
hopes. Hope, when freed from the function of reality makes 
dreams, reveries, illusions, myths and revels in the joy of 
fancied attainments. In optimistic moments, temperaments, 
theories and religions it predominates as fear does in those 
that are pessimistic. If the psychology of fear is superficial 
and inadequate, that of hope is almost non-existent for inti- 


-mations of pleasure are too near, vital and all-controlling to 


be broadly observed or adequately characterized. The balance 
between these opposites. is always tipping in every conscious 
or unconscious effort, otherwise motivation to action would 
be lost. Each, too, is the inverse measure of the other as 
the prospect of attainment alternates with that of failure. 
Their relation is so ambivalent that neither could exist with- 
out the other. Paretic delusions of grandeur are the extreme 
delusions of hope, as the horrors of delirium tremens or some 
suicide motives are of fear. The soul has many devices to 
suppress fear in order that it may the more indulge hope, 
and if all hope is gone suicide is the only sane and logical 
refuge of despair. Hope is benign, for it makes for expan- 
sion, progress, and new enterprises, while fear is malign be- 
cause it not only represses but brings retrogressions. Thus 
whether we call fear an instinct, feeling, emotion or senti- 
ment, we must call hope the same, for each is the affective 
converse or complement of the other, without which it can 
neither be understood nor explained, so that a broader knowl- 
edge of fear will have to wait upon future studies of hope 
which is at the same time the light of life and also the terra 
incognita of psychology. 

Fear can only be understood genetically. Its reinforce- 
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ments and physiological expressions are full of atavistic rudi- 
ments, for we inherit not so much the effects of specific ob- 
jects feared as the physical and psychic diathesis of fear. It 
long precedes the nervous system and its base is found in 
the very earliest and simplest forms of life. It is preformed 
by, genetically allied with, and doubtless avails itself of much 
of the energy of repulsion in the world of physics and chem- 
istry, and this shades up into negative tropisms, taxies and 
tonuses in which we already see the embryonic Anlage of fear. 
When protozoa like paramoecia react to a stimulus by a fixed 
formula of motion—reversing the movements of the cilia and 
going backward, making an aboral turn and then going for- 
ward again at another rather constant angle—although these 
creatures have no life-history and many species of them react 
in a similar way whatever the stimulus, how or wherever 
applied, and do so even though the motion may bring them 
into more rather than less danger—all this shows hardly more 
psychic quality than mere irritability such as exists in the 
excised muscle of a frog’s leg. Yet the extent and rate of 
these movements depend on the strength of the stimulus. 
During the series of sub-efficient stimuli applied to such a 
muscle so that, ¢. g., at the tenth, on the average, the muscle 
contracts, it is assumed that the lability of its molecules is 
increasing during all the preceding stimuli and that their ef- 
fects are summated. This physiological anticipation is abun- 
dantly proven although we know relatively little of its exact 
nature. So, when paramoecium is moving toward the center 
from which an acid is diffusing, we must assume some sum- 
mative process anticipating the backward movement and turn. 
In the many similar studies of other protozoa so devised as 
to show their tendency to find an optimal position between 
the hot and cold ends of a trough, the right intensity of a 
solution, color, degree of light, distance from the anode or 
cathode, or even in some results of experimental botany upen 
the flagellate spores of certain plants—to say nothing here of 
phagocites and moving cells in the body—we may indeed 
regard these reactions as those of either a substance or of an 
individual, as due to physical or chemical attraction and re- 
pulsion and to mere mechanism, or we may assume some 
anticipatory pain with the antikinesis. We have here at least 
a matrix of pain anticipation and these movements are often 
effective as fugues from death or serious injury. These phe- 
nomena permit at least a pragmatic, quasi er als ob assump- 
tion of fear. If an unpleasant thygmo- er hapto-taxic er 
stereotropic experience were anticipated by ever so rudi- 
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mentary a visual, chemical, vibrational, thermal or other less 
unpleasant one, we have a condition for the fear state, as to 
the actual existence of which in these lowly forms of life we 
incline to rest not upon the safe and easy, agnostic periculum 
credere aut non credere, but, despite the fear of animism or 
even anthropomorphism, to emphatically postulate a fear state 
on the basis of the larger law of continuity. Just as the body, 
so the soul, is implicit in the foetus or fertilized ovum, al- 
though as different from the adult body as from the adult 
soul. To assume that the psychic element comes in at a cer- 
tain point is only an attenuated survival of the old creation 
hypothesis. Let us rather say, then, that it is there from 
the first though we know not how, for the psychic rudiment 
is not so much the softest of all soft parts but it is, unlike 
germinal somatic forms, inaccessible to observation. In the 
same way, then, as the mature man is implicit in the ovum, 
so fear is implicit in the above conditions and if we had some 
kind of microscope that could detect the form or even some 
litmus paper that could test the presence of things psychic, 
we should see in such phenomena the real radical of fear. 
Just as the body is a colony of cells so we are compound 
minds with certain pontifical kinds of functions as of cells 
and psychic life is no less a genetic continuum than physical, 
with no chasms or gaps although with innumerable nodes, 
checks, accelerations, perhaps saltatory stages, explicable in 
very various degrees. The above phenomena, although not 
yet fear as man knows it, constitute its cunabula, or better, 
are its genetic predecessors. The question between Bethe, 
Uexkiill, Beer, Ziegler, Roux, Loeb, Dantec, Pearl, Ludhoff, 
Gassey and many others who deny, and Wassmann, Binet, 
Forel, Verworn, Altmann and others who postulate a psychic 
element in lower forms of life, stimulating and fruitful as this 
question has been, is not yet and perhaps never will be an- 
swerable in terms of exact scientific demonstration, certainly 
not until there is some agreement as to what a psychic element 
is. This question suggests that between those who think phy- 
letic influences are the chief ones in determining the develop- 
ment of the individual and those who, especially since the es- 
tablishment of Roux’s Archiv fiir Entwickelungsmechanik der 
Organismen in 1895, have been chiefly interested in showing 
the influence of chemical and physical forces rather than 
those of heredity as determining the processes of growth 
(His having even gone so far in his antagonism te Darwin, 
Haeckel and Weismann as to intimate that the growth of all 
parts and organs of the body in the embryo are the results 
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of successive foldings so that rudimentary organs are like 
“the superfluous pieces of cloth that are left over when a 
coat is cut out even in the most economic fashion,” a view 
which Haeckel dubs the “rag bag theory”). Brilliant and 
voluminous as are the additions to knowledge made by the 
mechanists in both the above fields, those in the latter can 
never dethrone the mighty principle of phylogenesis, although 
they may make its sway like that of an ever more minutely 
regulated constitutional monarchy, while the tropists have 
really given far more than they have taken from psychogenesis. 

Among the many conceptions of what the simplest prime- 
val psychic element is like, sentiency has perhaps most often 
been proposed, but such a sentiency must of course be apart 
from and precede the deliverances of any special sense, even 
touch, the mother of most of them. Sentience, besides being 
too highly generalized to have any but a merely verbal defini- 
tion, implies some kind of objectivity over against a subjectiv- 
ity and this pair of opposites, which looms so large in the 
history of thought, cannot be very primordial. Introspection 
suggests the more intellectualistic awareness (Bewusstheit). 
But this is a generalization from the self-observation of ma- 
ture minds and not an element, even though it be not quite fair 
to call it an abstraction. It suggests an incipient invagina- 
tion impressed from without and not an inner state before 
and independent of any outward reference. It is at best only 
a noetic element and the impingement it implies is external, 
so it can only be a rudiment or antechamber of consciousness 
itself. Many others have suggested choice or a voluntaristic 
element or an act of will deciding between two alternatives 
or of attention selecting one thing in preference to another. 
But volition, too, is only one of the functions of the soul al- 
though its genetic roots doubtless strike much deeper than 
those of awareness, although to find anything preluding options 
we must go below the paramoecia. Again, memory in the 
sense of Hering has been a candidate for the holy mother- 
hood of mind. It is understood as the basis of organized 
matter itself and so is in some sense deepest and earliest of 
all. It really means only registration or engramization. The 
influence of this concept has been not so much to psychologize 
biology as to biologize psychology. It is used as a principle 
not only of growth but of heredity, so that even plants re- 
member their creator, the phylum, especially in the days of 
their youth. It applies to life at least quite as much as to 
mind and was a most pregnant and useful suggestion but 
cannot be accepted as the genetic criterion of the psyche. 
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Hence we must turn to affectivity and also go below con- 
sciousness and seek something not primarily objective, but the 
flushing up of a state, and this we find in the pleasure-pain 
state which seems best to fill the specifications. Whatever 
moves up and down on this scale is psychic and to do so 
marks the advent of the first psychic process. With this 
arose a-new type of functioning and also of causation as new 
as life itself when it arose. 

This first Eocene flush of mind was thus not a neutral state 
between pleasure and pain but one of them—euphoria or 
dysphoria—if pleasure, more diffused, if pain, more acumi- 
nated. In the absence of knowledge we would prefer to as- 
sume the former as the first faint sense of being alive. It 
was a tenuous, present, unanchored feeling good or well, but 
with no subject to know it and so no glimmer of what feels 
well and with no certain reference. Perhaps, on the other 
hand, this first phosphorescence of the psyche may have been 
algic, and the hedonic element later. At any rate these two 
points on the pleasure-pain scale emerged perhaps at first 
as separate outcrops in a hitherto apsychic world. But they 
were near, and the appearance of the junction between them 
was not long delayed and with or before this came the orien- 
tation of each toward the other and the scalar relation of 
reciprocity between them, one drawing, the other repelling. 
In some such way we may conceive the seeds of mind were 
formed and began to grow. Many have thought that the first 
manifestations of the psyche were far more rank and lush 
than any now, like vegetation in the carboniferous age or 
animal life in that of the great extinct saurians compared 
with their degenerate descendants today. Cope opines that 
primitive cells were more like brain cells than any other. 
So, too, the tickle sense with its intense phenomena may be 
a relic of the vivid nature of experience before touch had 
tamed down the contact sense to make. it serve the practical 
purposes of life. Experimenters, again, have often noted 
how insects, crustacea and even lower forms react more 
quickly to slight stimuli than they do to strong, perhaps 
injurious, and even lethal, ones. Preyer even thought that 
the whole inorganic world was dead protoplasm, and studies 
of radium show how inconceivably greater are intra- than 
inter-atomic energies. So perhaps the psychic principle, when 
it first made its advent, was so crammed with potentialities 
yet to be realized in organized life that it shaped not only 
habits but organs, took control of the early zodlogical world 
and made things generally, so that in the field of life more 
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than we dream is due to germinal mind in the heyday of its 
prime, and thus we may even speak of the work of extinct 
mind in a sense larger than Lotze used it as having laid down 
reflexes and various forms of instinct, though this conception 
is much narrower than that of Schelling who saw in all the 
ascending orders of nature only dead or dying mind. The 
opinion is now often expressed that existing lower forms of 
life, especially those in the line of man’s descent, do not 
fairly represent what their extinct congeners were when they 
contained in themselves the nisus which has since evolved 
into higher forms, but are only their still surviving poor re- 
lations. On this view ontegenesis is only a series of tiny pools 
trickling the one into the next in the bed of what once was 
a mighty torrent. If there ever was such a high tide of 
crude psychic life it might, before its energies were exhausted 
in modifying organs and shaping instincts, set back and fill 
previous possibilities which it had not done before, so that 
with the fore-and-upward-push of the developmental impulse 
there was a backwash that increased the psychic function of 
lower processes already evolved and caused it to break out 
where it had not appeared before (somewhat as important 
organs regress to the embryo and appear in earlier stages of 
development in proportion to the significance they have ac- 
quired in mature stages). On this hypothesis highly organized 
mind has been drawn out and is more or less spent or ex- 
hausted because differentiated and teased out into so many 
specific types of activity, its threads woven into new assecia- 
tion textures, with, on the whole, vast gain, but not without 
much loss of the freshness and vigor it had when it was 
so homogeneous as to always act as a whole with all that 
was in it. Then fear, ¢.g., knew no check, and vented itself 
with abandon and panic, and flooded or perhaps dammed all 
the sluices of activity. The power to anticipate pain was an 
epochful acquisition and gave great survival advantage to 
creatures who acquired and developed it. It was a state that 
tingled and glowed and absorbed all available energies so 
that no other state was possible, and it had every biological 
process at its mercy. Thus on the base line of the pleasure- 
pain scale, when it was once laid down, the most vital of all 
experience was acquired. Of course lives were narrow and 
only a few things gave pleasure or pain. The neutral stretch 
between them, too, might be very wide and there were more 
faint than vivid degrees of both, but each state was easily 
maximized and it was these that first made primitive life 
psychic as it oscillated from one to the other or ceased, sink- 
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ing, when poised between them, beneath the threshold which 
separated mind from life. 

This brings us to shock, the specific nature of which, and 
its relations to fear, have never been adequately understood. 
Here there is no anticipation of pain and therefore no fore- 
feeling of it, but the pain is sprung without warning. This 
Spencer makes the psychic beginning. There is no prelimi- 
nary dis-ease but a detonation of pain, which comes perhaps 
with fulminating suddenness, with no rudimentary set, 
Einstellung, and with no fore-gleam of expectant attention to 
prepare for it. Nothing better illustrates psychogenesis than 
do the reactions to shock, or shows how pervaded psychic life 
is by paleo-atavistic vestiges. It may find its chief expres- 
sion in any part er function ef the alimentary canal, affecting 
appetite, mastication, deglutition, secretion of all the glands 
from mouth to anus, peristalsis, defecation and micturition, 
may bring all kinds of unwonted sensations, tonuses or relaxa- 
tions and modifications of every anabolic and katabolic stage 
and process. It may vent itself in the circulatory system, 
accelerating, retarding or even arresting the action of the 
heart, modifying blood-pressure, causing pallor or flushing 
and affecting even the composition of the blood, and is some- 
how closely correlated with the activity of the adrenals or 
their product. Respiration, too, is always affected. The vol- 
untary muscles may be relaxed or tense and there may be 
tonie or clonic cramps or diffuse convulsibility and “ masses 
of clotted motion ” or almost any specific act, attitude, or per- 
haps paralysis. In the nervous system it may affect any or 
every sense, either intensifying or almost suppressing its ac- 
tion, may quicken the mental functions or more commonly 
arrest or disintegrate them into their proximate elements or 
bring insanity or even amentia, and create morbid complexes, 
obsessions and phobias galore, causing schizophrenia and even 
persistent changes in the moral character, or may strike the 
sexual nature and bring polymorphic perversions, inversions 
and about every type of arrest. The chief point here to be 
noticed is that these effects of shock are always more or less 
reversionary. They strike the weak points and may erupt in 
any phyletic level, the assimilative, secretive, sympathetic, 
autonomous, affect the lower or higher spinal, the sub-cortical 
or cortical centers, but there is always a downward tendency 
on the phyletic scale. Thus shock and probably fear reactions 
have no specific center or zone but may occur in any, and the 
diathesis of vulnerability to them may vary much with indi- 
viduals and in general; to understand them we must not only 
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know the personal history of the subject but something of 
the laws of heredity and the history of the race. 

Thus the utterly new and sudden is always dangerous be- 
cause we lack the apparatus to react fitly to it and so lapse 
to elementary responses and these, like rudimentary organs, 
are highly variable because long side-tracked and dispensable. 
Such reactions often act as emergency-functions to relieve 
inner tension and, like fire-extinguishing devices, may fail to 
act or break down from long disuse at the critical moment. 
Thus shock brings out prehistoric and sometimes even embry- 
onic activities. When the synapses that usually transmit from 
the receptor to expressional spheres are either blocked or over- 
pressed, movements cease to be coherent or purposive and re- 
inforcements, inhibitions, or both, are wild. Had our for- 
bears always had only such experiences as they could meet 
adequately, higher, lower or louder notes of life might seem 
harmonious and be danced to aright, and we might be poised 
and resourceful in more startling exigencies. On the other 
hand, if the individual and the race had had more intense 
experiences we might, even without any erethic warming up, 
have acquired the power to digest more exceptional and un- 
foreseen emergencies. Conversely, much and frequent experi- 
ence with excessive shock is liable to develop and fix low level 
and abnormal modes of response, and this sometimes brings 
deep-seated and persistent dread of reality lest we react to 
it in ways that ought to be obsolete; and so we blush, trem- 
ble, sweat, feel nausea, the impulse to relieve the bowels, grow 
breathless, show tics, awake senseless phobias and lose pres- 
ence of mind instead of acting sensibly and with courage. 
These old primary effects, secretory, vaso-motor, bristling, 
goose-flesh, etc., are the more intense the lower we go on the 
animal scale and the less the influence of the cortex, which 
tends to suppress them, even although some think a few of 
them may serve some useful purpose by way of kindling or 
arousing the higher centers to act although these extravasa- 
tions always detract and waste energy. 

This great principle of the reversionary nature of shock 
applies all the way from plants, which the botanist Etting- 
hausen showed exhibit Riickschlag phenomena if mutilated 
or if cold, up to the moral relapse to savagery Lombroso and 
Wagner first pointed out as characteristic of criminals. If the 
cerebrum with its moderative and directive influence is re- 
moved, animals, as Goltz and Bechterew have proven, show 
very intense symptoms of fear and so do human monsters 
born without brains, or hemicephalic children, as Sternberg 
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and Lotzko have demonstrated. Many invertebrates respond 
to shock by immobility or cataplexy, a reaction of great ser- 
vice among lower forms, the enemies of which have imper- 
fect eyes chiefly sensitized to motion and which therefore seem 
to assume that most which lives moves, and this survives in 
man in paretic states or weakness. Buckman found certain 
little twitchy klammernde movements in the hands and feet 
‘in fright which remained longest in the hands, which he 
deemed relics of flight during the arboreal life of our ances- 
tors. Mosso’s rabbits responded by paling or reddening over 
the whole or in parts of the ear at a whistle, a bird flying 
over or even a cloud obscuring the sun. Frightened apes 
leaping from bough to bough evacuate, not as was once 
thought, to deter their pursuers below but by way of lighten- 
ing their bodies, expressing their emotion by peristalsis, 
sphyncter relaxation, or both. Darwin could not hold his face 
close against its glass cage when a puff adder struck at him. 
Thus we can understand why some men who are heroes in 
their cortex cannot help being cowards in their pons or solar 
plexus. Revivals of old, long-submerged, dendritic or even 
pelagic stages of evolution thus may surge up and evict the 
judgment and master the will. These primeval reflexes may 
subject the most intelligent cortex, even although they are 
innate reflexes formed in primeval times. They thus have 
their innings. From this viewpoint no less light is shed upon 
the normal genetic psychology of shock and fear than it has 
lately brought to the analysis and therapy of neuroses and 
psychoses, and these two must not be separated from the emo- 
tions, as they have unfortunately been in the studies of the 
intellect and will. 

Shock even more than normal pain brings a new fear, viz., 
that of its reflex effects. We dread self-betrayal to others 
and also the strain, pain and danger it brings to our own 
organism. To be liable to be reduced to an automaton and 
to play off these old reactions that it is the business of 
culture to repress, to unleash and exhibit these dragons of 
the prime that slumber in us, to be thus suddenly dragged 
back to the lowest meristic, if not almost vegetative, levels, 
brings its own special types of obsession. We grow tense, 
hold onto and repress other instinctive tendencies than those 
fraught with danger and so there is often a diffusion and sub- 
stitution of restraints, usually sub-conscious, which it is the 
business of psychoanalysis to lay bare. These dormant forces 
in our nature, always on the alert to surprise us if occasion 
arises, seem uncanny and often supernal for there is nothing 
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man knows so little of as of the lower strata of his own psy- 
chophysic nature and in no situation is he so prone to eject, 
personify, and deem himself possessed by supernal agencies or 
beings as when he is the victim of these recrudescences. It 
seems not his ego but the eruption of an alien being. It is 
thus in experiences like these that the supernatural has its 
last stronghold, as modern spiritism and telepathy show ; and 
Stekel has pointed out in great detail how what man really 
most fears is himself, because his inner primal nature is that 
which he knows least and which may seize and control most 
completely both his body and soul. 

To the geneticist the individual is a bundle of organs and 
traits of very different ages and stages of development as 
well as of usefulness. A few seore of rudimentary organs, 
according to Wiedersheim, survive in the adult. Many reached 
their acme, declined and perhaps vanished before birth, while 
some organs and tissues seem growing, if not young, in old 
age. Some of the superseded ones are metamorphosed over 
into other organs useful to the adult. Some are mere vestiges 
of parts once of vital importance in some earlier phyletic 
stage. Possibly some are buds and they have their day again 
in some higher stage of life. True rudimentary organs tend 
to persist and they may become detrimental, absorbing vital- 
ity and becoming inviting seats of pathogenic organisms. 
Retrogressive organs are susceptible to lesions which may en- 
tail serious consequences for the individual. Thus some of 
them are old when we are young and perhaps our true physio- 
logical age is that of the average age of the different parts 
and traits, the long and the short lived taken together. Hence 
the infant is long phyletic stages older than the adult, and 
what we now call maturity, and still more old age, is a recent 
acquisition of the race resting upon far older foundations. 
Possibly all the Mendelian, Weismannian or Semonian and 

. other hypothetical units that are supposed to carry herecitary 
impulsions and with the power to vary independently of each 
other, belong themselves to different stages of phylogenetic 
development, and, on the other hand in men, many differences 
in physical and psychic traits may be due to the different net 
age of their aliquot parts and the points of their arrest under 
influences which are always inhibiting or stimulating the all- 
dominant momentum of growth. In some individuals the 
average growth is so retarded that they retain juvenile 2nd 
perhaps puerile qualities through life and seem never to grow 
old, as in ateleosis, while others hasten prematurely to their 
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goal in porgeria. More commonly, however, both the accele- 
ration and retardation are not general but specific. 

From the studies begun by Roux, O. Hertwig, Born and 
Schaper more than a decade ago on amphibia and other lower 
vertebrates, and advanced by many others since, it seems now 
established that up to a certain point of embryonic growth, 
varying with species, each organ differentiates and grows by 
itself independently of others and quite uninfluenced by the 
central nervous system. They may of course compete with 
each other for the available nutritive material, but the mor- 
phological development of each is by and for itself and their 
association is only that of a mosaic. At first the cerebro- 
spinal system neither receives nor sends fibers to the parts 
and it may be removed without affecting their course of de- 
velopment. The same has repeatedly been observed in anen- 
cephalous amyolitic monsters that may live up to or even 
after birth, while each part develops from its own hereditary 
impulse with little reference to the whole. At a later stage 
the central nervous system may exercise over the growing 
parts some trophic influence, but no functional stimulus from 
it is needed or received, and the organ grows without func- 
tioning and without correlation with others. At birth, how- 
ever, functioning begins to take precedence and growth comes 
to be dependent upon it; t.¢., there was relatively very little 
before but now it is essential for the further stages of develop- 
ment. The nervous system now begins its great work of 
correlating and unifying the functions of the parts and organs 
and also psychic life, which is closely bound up with these 
processes, has here the chief of all its impulsions. At this 
epoch the components of the individual which have unfolded 
in comparative isolation are knit together into a more or 
less compact and harmonious organization and also more 
subjected to the rule of the nervous system and an era of 
synthesis and at the same time subordination is inaugurated. 

Now begins the great work of compensation which A. 
Adler’ has best characterized and which is the most import- 
ant key not only for abnormal, as he deems it but, as we 
believe, for normal genetic psychology, a view which may be 
characterized as follows: Every subnormal (minderwertige) 
is more plastic and adaptable than normal organs or functions. 
Under the stimulus and protection of the central nervous sys- 
tem when it has taken the helm they may become not only 


1A. Adler. Siudie iiber Minderwertigkeit von Organen, 1907, pp. 
92, also Uber den Nervisen Charakier, 1912, pp. 195. 
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more variable in other ways but may even become supernor- 
mal. What is more important, they may be compensated by 
other organs or functions with which they are correlated. 
Moreover superstructures are built which vicariate for them, 
supplementing their deficiencies. Thus recalling ,as we saw 
above, that man is a congeries of many organs in various 
stages of evolution and decline, the nervous system when it 
comes to power establishes a set of interrelations between 
those that are essential under the impulse of the will to live. 
Leaving some to decline and powerfully stimulating others 
to unfold and develop, by keeping them sufficiently but not 
too much in exercise, it reinforces both atrophy and hyper- 
trophy. In the effort of the psyche to foster the important 
organs and functions which it selects for its special care, or- 
ganic defect may be compensated by excess of nervous activ- 
ity. Indeed, most compensations are in the psychic though 
not necessarily in the conscious field. No one is perfect, and 
hence compensation is necessary for all. It makes for, if in- 
deed it does not make, consciousness itself. Those organs and 
functions which the psyche cannot -directly or indirectly con- 
trol decay or become stigmata. Where the brain fails to es- 
tablish a compensatory system we have all the hosts of neu- 
roses and psychoses. The existence of sub- or abnormal 
organs or functions always brings Janet’s sense of incom- 
pleteness or insufficiency, and this arouses a countervailing 
impulsion to be complete and efficient which those to whom 
nature gave lives of balanced harmony do not feel. The ideal 
goal is always to be a whole man or woman in mind and 
body, and this may crop out in the childish wishes that are 
sometimes fulfilled in dreams, in the ambition of the boy who 
aches to be a man, and in general in the desire to overcome 
all defects and to evolve a full-rounded, mature, powerful and 
well-balanced personality. To illustrate, each bilateral organ 
compensates for defect in the other, one sense for another 
like touch for sight in the blind. Mozart had an imperfectly 
developed ear; Beethoven had otosclerosis; Demosthenes 
stammered and, as if mythology had recognized this law, 
many of the ancient gods were defective. Odin had but one 
eye; Tyr, one hand; Vulcan was lame; Vidar dumb. So, too, 
the ugly Socrates made himself a beautiful soul. A man with 
a weak digestion becomes a dietetic expert in battling with 
fate. Little men walk straight; tall men stoop. Handsome 
men are superficial. A subnormal eye intensifies the visual 
psyche. In the effort to control enuresis due to renal insuff- 
ciency over compensation may predispose to even dreams of 
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water. Sex weakness is supplemented by fancies of superpo- 
tence. Many diseases have compensating forms with which they 
alternate or for which they vicariate and the very principle of 
immunization is involved. Weak parts and functions draw at- 
tention and are invigorated thereby. Fear of an object excites 
interest in it and this brings the knowledge which casts out fear. 
Very much of the total energy of all of us and still more 
of that of neurotics and psychotics is spent in developing and 
using devices of concealment (Deckphenomene) of diseases 
and defects. Thus often the higher protective and defensive 
mechanisms come to do the work of the subnormal function 
even better than it would do it. Conversely compensation has 
its limits and when it breaks down we have anxiety, the most 
comprehensive of all fears and the alpha and omega of psy- 
chiatry, the degree of which is inversely as the ability to 
realize the life-wish of self-maximization. It involves a sense 
of inferiority, inadequacy and great inner tension. The goal 
may be the humble one of self-support, normality, merely 
absence of actual pain, or deformity, but the prospect of fail- 
ure to attain it brings a distress probably equalled by no other 
form of suffering and every- fear is a special form or degree 
of it. If the good, strong, healthy, higher components can 
neither improve nor atone for the bad, weak, low or morbid 
elements, anxiety, conscious or unconscious, supervenes, 
values lose their worth, we tend to take refuge from reality 
in fancies, and innate momenta are arrested and we suffer we 
know not what, perhaps fear itself. 

Freud is wrong in interpreting this most generic form of 
fear as rooted in sex, worries concerning which are only one 
of the more specific, if common and most typical, forms of its 
expression. Sex anxieties are themselves only symbols of this 
deeper sense of abatement of the will to live, to be powerful, 
to illustrate in our own personality the whole estate of man, 
to glow with the humanistic totalising motive to be citizens 
of all times and spectators of all events. Of this sex anxieties 
are only parables, modi dicendi, or most ostensive instances 
of a larger general law. In the super- or sub-conscious struc- 
ture of the soul, minus are cancelling plus qualities, and in- 
stead of hearty abandon to life there is halting, vacillation and 
uncertainty, if not incipient renunciation, which may go on 
to despair or utter loss of hope. Stekel has urged that the 
ultimate fear is that of death or annihilation, and infers that 
belief in immortality gives bravery when we confront the 
ills of this world but makes us cowards towards those of the 
next. This and the dread of death-dispensing agencies like 
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disease have motivated all hygienic devices. Special phobias 
too often relieve general anxiety by concentrating it in one 
direction, as e. g., acute fears of darkness may relieve us of 
anxieties during the day. When life is beclouded by pain 
love of it abates, although we do not know it, and sorrow 
makes us even less cautious against accident, so that, other 
things being equal, a man who is frankly happy is a better 
insurance risk, and as the biographies of Segantini and others 
show, has more power to resist disease. Sex fear plays a 
great rdle in psychopathology because its pleasures are most 
intense and all creatures are most vital when most procreant 
and because this function conserves the immortality of the 
race. 

In a large and pregnant sense consciousness itself is com- 
pensation, and is the psychic aspect of a deeper biologic law. 
In geniuses as in neurotics, it comes more to the surface. 
Berger’s story of a born criminal who became a judge anid 
was noted for his Draconian severity but who lapsed to crime 
and committed suicide, leaving a confessional autobiography, 
is typical of one aspect of it. The work of great artists is 
often a complement of their lives, expressing in most ideal 
form what they most lack. If the heart, digestive processes, 
lungs, muscles, are weak or go wrong, they come into con- 
sciousness, and curative agencies are initiated. Pain is a cry 
of the lower, older parts and functions of our organism to 
the higher nervous system for help. Paranoiacs tending to 
delusions of greatness and hyper-self-feeling are often over- 
polite to others. The sense of defect prompts training and 
education to cure and also countless devices to hide them. 
Culture corrects the errors of instinct and dress hides deformi- 
ties. Thus nurture supplements nature, and environment has 
to rectify heredity. These processes constitute consciousness, 
which is always more or less remedial. Taine conceived it as 
a mutual repression of opposite impulses and tendencies, any 
of which if not checked would develop into insane intensity, 
and he deemed the neuroses as only the most intense form of 
it. Where these integrating and compensating processes have 
more than they can do and break down, whether from strain 
of outer circumstances or because they find inner resistances 
too great, so that the power to rectify and adjust is exhausted, 
abatement of the life impulse is felt, and this sense of abate- 
ment is anxiety, diffuse or acute. It is the bi-polar opposite 
of the pleroma of life abounding, which all crave. From this 
point of view, then, consciousness itself is incipient anxiety. 

This brings us to one of the most interesting and important 
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qtiestions of genetic psychology, viz., whether, and if so how, 
fear is inherited, to which the general answer may be given 
that the anxiety diathesis is one of the most inheritable of 
traits, while fears of special objects are so only to a very slight 
degree. Organs and functions little used tend to regress and 
become more rudimentary and embryonic. Compensation may 
shelter and relieve them by providing for their work vicari- 
ously and thus facilitate this process of decay. This, how- 
ever, commits the higher vicariating organs and functions to 
more than their normal work, but this compensating hyper- 
function is an acquired quality and so less hereditary and 
must be re-acquired in each successive generation, the regres- 
sion of the primary older traits being much slower. Over- 
worked organs and functions tend also to decline in the off- 
spring, and so the disproportion becomes cumulative. More- 
over, where components fall back they also fall apart, and the 
integration on which the wholeness of the ego depends is im- 
paired, and normal synthesis impossible, even though the en- 
vironment (every change of which requires new compensa- 
tions and adjustments which may either help or mar) be 
most favorable. Now sex is the function by which these inner 
disharmonies are transmitted. Hence it comes that the ws 
reparatrix naturae makes here its greatest restorative effort. 
Love is the chief complementary agency, with its basis deep 
in the processes of cross-fertilization. Love is between not 
replicas but counterparts, and its aim is to supplement devia- 
tions from the norm, the degree of divergence of which seems 
to correspond to the passionateness of love. We love in others 
those traits we lack, and thus tend to correct our defects, and 
hence it is that neurotics turn to the love cure with most 
abandon. A deep, complex racial instinct, many factors of 
which are far below consciousness, impels to interest in the 
vita sexualis, which is the organ of the relations of the indi- 
vidual to the other sex and through it to posterity. From the 
above we see how prone its components are to be characterized 
by excess or defect, and thus prone to disorganization and 
most in need of compensation, while impairment, inversion, 
perversion and excesses are always found with polymorphic 
fears and manifold gross crassifications, sublimations, exag- 
gerations and repressions, with their alternating extremes of 
abandon and control. Proclivity to these disorganizations of 
this fundamental and complex instinct, expressing the race in 
the individual, not only profoundly affects heredity by impair- 
ing its efficiency but is itself one of the mest inheritable of 
all complex traits, so that disturbance here constitutes the 
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rankest soil not only for anxiety but for specific fears. Such 
a diathesis predisposes to fearsomeness in domains quite out- 
side its own and, as Freudians have shown, is easily trans- 
ferred, takes on many substitute and symbolic forms, which 
the sufferer himself finds it hard to unmask and recognize 
for what they really are, so intense and incessant is the action 
of repression. But while this abnormal hyperconsciousness of 
sex may have recourse to almost any symbolic expression, 
we must not forget that for every even tolerably normal indi- 
vidual fears of losing power, possession, or of accident, ani- 
mals, diseases, outbreaks of anger, etc., have their own inde- 
pendent causation and use not only many of the mechanisms 
which recent sex studies have revealed in it, but others that 
have no connection with sex, so that predispositions to these 
affectivities are peculiarly prone to be inherited. The sum- 
mum genus of fear thus is a sense of the inability to cope with 
life, a dread of being vanquished and becoming not victors in 
its battle, a sense of limitation and of inferiority in our power 
to achieve the fullest success and happiness, a feeling that 
our hereditary momentum was originally insufficient or is in 
danger of being reduced. We would do, be, get all that is 
possible for man’s estate, attain the fullest macrobiotic devel- 
opment, and fear and shock are intimations that we fall short, 
are less than we might, could or should be. This excelsior 
impulsion encounters obstacles and suffers arrest, and desire, 
ambitions, possibilities, may fail. Hence pain and its antici- 
pation, fear, and their diaphrenic opposites, pleasure and hope, 
play a great rdle in the evolution of the affective life, not 
without analogies to that assigned to nothing and being in the 
Hegelian logic. The thesis, antithesis and synthesis of the 
one are the basis of an affective, and those of the other of a 
rational, dialectic system. Hope and fear have had very 
much to do in shaping not only habits, instincts and probably 
structure itself, but in making mental and nervous disease or 
health. Indeed from the genetic standpoint they are the cre- 
ators of consciousness itself, from its lowest to its highest 
form. 

For years I have kept tab on the phobias or morbid fears 
described in literature, chiefly medical, and these are tabulated 
below. Some have an extensive literature and some only brief 
mention, illustrated, perhaps, by a single case. Besides these 
there are very many others, mentioned in the description of 
cases, for which no Greek name has been suggested; for in- 
stance, fear of the ‘several hundred diseases which the Eng- 
lish Pharmacological Society attempted to catalogue, many of 
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which have been objects of abnormal fears. 
indeed most, objects of nature have been feared unreasonably 
at least for a time, especially by children, who normally have 
About every thing and event 


and outgrow many phobias. 


at first may excite undue fear, which experience tends to 
eliminate or tone down to reasonable intensity. 
sification of phobias exists, but they will doubtless be reduced 
to something like genera, species and varieties, though no psy- 
chological classification can ever be based upon objects, for 
these are largely accidental and generic fearsomeness or anx- 
iety readily changes its objects. 


Phobia 
Acero- 
Achluo- 
Acro- 
Aero- 
Agora- 
Aichuro- 
Ailouro- 
Akoustico- 
Algo- 
Amaka- 
Amatho- 
Anemo- 
Angino- 
Anthropo- 
Antlo- 
Apeiro- 
Arachne- 
Astheno- 
Astra- 
Ate- 
Aulo- 
Aurora- 
Bacillo- 
Baro- 
Baso- 
Batracho- 
Blone- 
Bronte- 
Cheima- 
Chiono- 
Chrono- 
Claustra- 
Cometo- 
Cremato- 
Cromo- 
Chrystallo- 
Cyno- 
Deme- 
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Morsip FEARS 


Meaning 


Sour 
Darkness 
Sharpness 
Air 

Open spaces 
Points 

Cats 

Sound 
Pain 
Carriages 
Dust 

Wind 
Narrowness 
Man 

Flood 
Infinity 
Spiders 
Weakness 
Astral 
Ruin 

Flute 
Northern lights 
Microbes 
Gravity 
Walking 
Reptiles 
Needles 
Thunder 
Cold 

Snow 
Duration 
Closed spaces 
Comets 
Money 
Color 
Crystals 
Dogs 
Crowds 


Phobia 


Demono- 
Dermato- 
Dike- 
Dora- 
Eisoptro- 
Elektro- 
Entomo- 
Erete- 
Eoso- 
Eremia- 
Ereutho- 
Ergo- 
Geno- 
Geuma- 
Grapho- 
Gymnoto- 
Gyne- 
Hapto- 
Hamarto- 


Homichlo- 
Horme- 
Hydro- 
Hypegia- 
Hypno- 
Ideo- 
Kakorraphia- 
Katagalo- 
Keno- 
Kineso- 
Klepto- 
Kopo- 
Kristallo- 
Lalio- 
Linono- 


Many, if not 


No good clas- 


Meaning 


Demons 
Skin 
Injustice 
Fur 
Mirror 
Electricity 
Insects 
Pins 
Dawn 
Solitude 
Blush 
Work 
Sex 
Taste 


Water 
Responsibility 
Sleep 

Ideas 

Failure 
Ridicule 

Void 


Stuttering 
String 
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Writing | 
Nudity 
Women 
Touch 
Sin 
Harpaxo- Robbers 
Hedono- Pleasure 
Hemato- Blood i 
Hodo- Travel 
Fog 
Shock 
| 
i! 
Motion | 
Steal 
Fatigue 
Ice 
q 


172 HALL 


Phobia Meaning Phobia Meaning 
Logo- Words Phasmo- Ghosts 
Lysso- Insanity Phobo- Fears 
Mania- Insanity Photo- Light _ 
Mastigo- Flogging Pnigero- Smothering 
Mechano- Machinery Poiae- Punishment 
Metallo- Metals Poly- Many things 
Meteoro- Meteors Poto- Drink 
Miso- Contamination Pterono- Feathers 
Mono- One thing Pyro- Fire 
Muso- Mice Rypo- Soiling 
Musico- Music Satano- Satan 
Nekro- Corpses Sela- Flash 
Nelo- Glass Sidero- Stars 

Neo- New Sito- Food 
Nephelo- Clouds Sperma- 

Noso- Symptoms (Spermate-) Germs 
Ocho- Vehicles Staso- Standing 
Odonto- Teeth Stygio- 

Oiko- Home (Hade-) Hell 
Olfacto- Smell Syphilo- Syphilis 
Omata- Eyes Thaaso- Sitting 
Oneiro- Dreams Thalasso- Sea 
Ophidio- Snakes Thanato- Death 
Ornitho- Birds Theo- God 
Ourano- Heaven Thermo- Heat 

Pan- (Panto-) Everything Toxo- Poison 
Partheno- Girls Tremo- Trembling 
Patho- Disease Zeino- Strangers 
Patroio- Heredity Zelo- Jealousy 
Penia- Poverty Zo6- Animals 


We pass now to a few of the most generic types of fear. 
(1) Fear of shock. Experience as it unrolls moment by mo- 
ment may be roughly divided into two kinds, the ordinary 
and extraordinary, or the expected and the unexpected. To 
the former we are adjusted by habit and the sequence of 
events in it is anticipated, and we respond sanely and natu- 
rally. The other class of events is sprung on us without warn- 
ing, such as accidents, death, perhaps sudden loss of property 
or good name, involving rupture of continuity of the stream 
of consciousness. The simpler forms of shock are very com- 
mon in the life of children, of which we have many hundred 
records before us of many kinds, from being said “ Boo” to 
or “jumped out at,” hearing a new clock strike, a Jack-in- 
the-Box, being stolen up to or touched unawares, a discharge 
of firearms or any other sharp noise, barking or attack by a 
dog, a crash of thunder, a sudden sneeze, etc., to being run 
away with, burglars, shipwreck, cyclone, earthquake, falling 
into or having cold water dashed over the body, suddenly 
finding some one present instead of being alone, as was sup- 
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posed, a shock from a battery, a blast that went off near, 
fires, accidents, or bad news of near friends, many of these 
effects being greatly increased by darkness. Many children’s 
plays focus in causing a start, a sudden surprise or alarm. 
Probably both physical and psychic shock is rather more com- 
mon with children because of their lack of experience than 
with adults, and the element of shock is not infrequent in their 
dreams. For normal children an element of shock in their 
sports seems to have a veritable charm, and they appear to be 
strengthened and satisfied by learning to suppress its ill effects 
and in securing the optimal degree of it that is most favorable 
for the development of self-control and presence of mind. 
This differs very greatly with individuals and is often dan- 
gerous to neurotic children. The very incoherence of the 
mental processes of children makes shock less perilously dis- 
ruptive than it is in later life after careful observation, asso- 
ciative thinking, together with wont and custom, have knit 
the factors which compose our mental life into a more com- 
plete unity. The reactions of children to shock, as we should 
expect, are very manifold. Some grow rigid, with every 
muscle tense ; others limp, paralyzed, and perhaps almost ready 
to collapse. Creepy-crawly horripilation symptoms are often 
mentioned. The heart throbs, there is flushing or pallor, the 
eyes are fixed, the mouth opened, they pant, perhaps make a 
wild rush, scream. Both facial expression and attitude are 
very similar to those found in exophthalmic goitre (Grave's 
disease), or in the photographed faces of athletes at the crisis 
of their efforts. In shock the mind fails to grasp the whole 
situation and so the active responses are ill-adapted to meet it. 
There is often a period of utter mental confusion although 
sometimes only an initial start followed by an outburst of 
rage against the cause of the fright, and manifestations of 
mortification at the betrayal of weakness and loss of poise, 
although others can laugh it all off as a joke. On the other 
hand, shock is often the nucleus of a phobia which irradiates 
by association to many items of place, person, and circum- 
stance, and which may persist for years. Psychic, cardiac, 
neural and many other traumata may thus be caused either 
suddenly or with onset so gradual that the symptoms do not 
suggest the real cause. One child, e.¢., saw a case of sun- 
stroke and had for years almost a mania for keeping in shady 
places and would go far around to avoid sunshine. Another 
child saw a barn blown down and became an anemophobiac, 
and so we have phobias of animals, lightning, cars, burglars, 
fire, firearms, and some of these long dreads evolve a set of 
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fantastic precautions sometimes endless in both variety and 
detail. Most children have many of these fears in intense 
forms, perhaps in silence and unbeknown to their friends, and 
completely outgrow them later. Sudden phenomena thus have 
a psychology of their own. 

If pressure be applied gradually enough an excised motor 
nerve may be crushed without causing the muscle to which it 
leads to contract. It may also be heated, cooled, electrified, 
acidified or alkalined to the lethal point so gradually-as to 
cause no movement. Normal frogs may be placed in water 
heated so slowly that they may be boiled to death and make 
no movements. So pressure may be applied to the human 
finger so gradually as to pass much beyond the ordinary pain 
point without any perception of pain, and movement on the 
skin may be so slow as not to be perceived. Certain secular 
cosmic changes follow the same law. Thus we may conclude 
that to excite consciousness every change must have some 
degree of suddenness, and Spencer finds the very origin of 
mind in some primitive form of shock. Below certain limits 
of abruptness in change of stimuli to which it is a response, 
psychic life cannot exist. Perhaps anything might occur to us 
without our knowing it, if it came slowly enough, while, con- 
versely, the most common gradual changes if they came with 
great and unusual suddenness would cause shock. Thus here 
again we have a time function. Again, subjectively there is 
some doubt whether we can perceive gradual changes as such. 
Instead of an image or feeling of continuous increment or 
decrement, some believe that we derive it or infer it from a 
comparison of graded stages, which the mind seizes upon in 
the series, and that the intensive continuity is like that of the 
cinematograph. Others hold that the experiences of continu- 
ity are primary, as notes are measures of changes of ungraded 
pitch like those of the Aeolian harp, which preceded and con- 
ditioned the scale, for their intensity changes are primordial, 
as Trendelenburg made motion his prime category. For 
them degrees and gradations are later applied to changes 
which were originally without them, a view on the whole 
more consonant with geneticism as well as with introspection. 

Between their threshold and the degree of intensity which 
causes shock, stimuli vary greatly in strength and evoke their 
normal responses with much regularity, depending upon fa- 
tigue, temperament, experience, preparedness, etc., and it is 
within these limits that by far the most of what we call ex- 
perience takes place. Below this threshold lies a vast field of 
unconscious response to faint and slowly changing stimuli. 
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Training, interest, and many other influences are constantly 
widening the ever-variable interval between just-perceivable 
alterations and their upper limit where shock begins. Between 
these limits increase of both intensity and suddenness of 
stimuli is met by increased intensity and lessened reaction time 
in the response. Shock, however, always brings perturbation, 
cerebral commotion, confusion, and many pathological symp- 
toms, both psychic and somatic. One group of theories repre- 
sented by Goltz, Gross, Schneider, Crile, Blum, Agnew, 
Brewer, think that the cause-effect of shock is chiefly circu- 
latory, either loss of vaso innervation involving the vagus or 
pneumo-gastric reflex, with increased or lessened blood pres- 
sure or changes in the constitution of the blood itself, both 
of which undoubtedly occur. Others, Groeningen, Oppenheim, 
Hodge, Warren, Strumpel, find the lesion chiefly in the ner- 
vous system. The nucleus of its cells shrinks and becomes 
vacuolated, darkens by becoming charged with the unelimi- 
nated products of decomposition due to excessive katabolism, 
and some place the center of exhaustion in the medulla or spinal 
cord where spots of degeneration may appear. Henderson 
thinks general or local apnoea or lack of oxygen is the chief 
effect, at least in cases of surgical shock. Another theory 
suggested by Erichsen in 1868, and revived and much dis- 
cussed a decade ago by neurologists, is that the processes that 
connect one nerve unit with another make ameboid-like move- 
ments, bringing them into contact with others, which repre- 
sents association, or breaking these connections by retraction, 
as in cases of shock, and thereby causing psychic dissociation. 
Amoeba tend to ball up if disturbed, retracting their processes 
and presenting less surface, and on this theory the nerve ele- 
ments retain some slight degree of this power. In this way 
certain psychophysic groups of elements are more or less ex- 
cluded from the influence of others and act independently 
because the whole has lost control over the factors that com- 
pose it. Thus even dual, multiple or parasitic personalities 
or complexes are split off or isolated from their connections. 
Shock thus literally shatters the psyche through its neural 
centers and tends to resolve it into its proximate elements. If 
any such movement of terminal cell processes is possible, we 
might well expect that shock, which is the most drastic of all 
experiences, would be most likely to cause it. It might indeed 
have much to do in forming the plastic brain of the child 
and especially in isolating functions that education and experi- 
ence seek to integrate so that the individual shall act as a 
whole. This theory thus proposes a physical basis, not only 
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for shock and schizophrenia, but for fatigue, sleep, dreams, 
imperative ideas, etc. Some think that on this hypothests 
shock may even in a secondary way cause new associations, 
the creation and rupture of which are due to connection and 
disconnection of the processes between more or less indepen- 
dent neurones. This kind of movement, however, is not at 
present satisfactorily proven, although Harrison thinks that 
traces of it appear in the growing nerve fibers of the embryo, 
but these like the movements of contact-granules at the distal 
end of dendritic processes may be significant only for meta- 
bolism or perhaps growth. Again, as the neurone theory has 
of late more or less made way for that of the synapse, shock 
has often come to be considered as a sudden lowering of the 
resistance, or an increase of the permeability of the synapses 
involved. On this theory shock 1s not due to irritation from 
the brain or inhibition, but something like a rupture of tenu- 
ous septa of aboral conducting paths. Neuropsychic connec- 
tions depend then not on the make and break of nerve 
processes but on the permeability of synapses, which ranges 
through a long scale of degrees dependent upon habit, experi- 
ence, fatigue and even heredity. When the synapse is flushed 
in shock as by a freshet, these tiny resistance surfaces are 
made more permeable and some of them that would have 
withstood almost any normal process may almost break down, 
and then these impulses irradiate into channels that should 
have been, and perhaps have been in the history of the race 
and the individual, long closed to them. Shock always tends 
to discharge downward in the more primitive zones, instead 
of in the forms that modern civilization has made usual, as 
if the synapses that should bar the way to these old types 
of reaction were too weak to do so in psychopathic constitu- 
tions. 

Shock may affect about every sense and function. In the 
field of sight it may disturb accommodation, modify the size 
of the pupil, the tone of the retina, the eye-ball may roll or 
be fixed with almost cataleptic rigidity, there may be pho- 
topsia or subjective sensations and even color-blindness. In 
the field of audition it may cause deafness, transient or even 
permanent, and may bring supernormal acuity of hearing, as 
well as cause vestibular vertigo. In the domain of the der- 
mal senses it may cause anaesthesia, local or diffused, and its 
effects may extend to the corresponding part of the body on 
the other side. Subjective skin sensations often appear and 
while the sense of contact is unimpaired, that of pain and 
temperature may be affected, one or both. In some cases the 
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trauma affects smell and taste. Stammering and other modi- 
fications of speech and of the quality of voice sometimes ensue. 
Very many are the effects of shock upon motor control. There 
may be tremor, rigidity, flabbiness, paralysis, and various au- 
tomatic and uncoordinated movements. Manifold changes 
occur also along the entire alimentary tract and its annexes. 
In place of appetite we have nausea and there are various 
excremental irregularities. The digestive process sometimes 
seems to come to a standstill while circulatory and respiratory 
activities increase. Neurasthenia and even insanity occasion- 
ally result, involving many neuroses and psychoses. All this 
is abundantly illustrated in the voluminous clinical literature 
upon the subject. Geneticism assumes that every one of 
these and all other responses to shock are vestiges of once use- 
ful reactions, that the visual symptoms are relics of am effort 
to find and then fixate some dreaded object, that accommoda- 
tion would be, on the principle of self-preservation, first for 
a near point and then for one farther off, and that when the 
object was found the gaze would be fixed upon it with an 
almost cramping intensity. Studies of the stages of awaken- 
ing from dreams show that mental may produce optical 
images by eccentric projection, and all the retinal, as well as 
the changes of eye-muscles, resulting from shock, would prob- 
ably be caused by an intense effort of all the central and 
peripheral organs of vision to get the source of danger into 
the focus of the field of vision. In such drastic impulses the 
power to find and the power to make an object seem to shade 
into each other, perhaps by insensible gradations. When we 
are shocked there is an optical Einstellung that an object is 
to be seen, and this is se sudden and intense that if the cause 
is not seen, subjective sensations may sometimes take its place. 
As to the ear, it is known that unexpected detonations are 
more likely to injure the organ than are those that are antici- 
pated, as well as that most shocks of early infancy are in the 
field of this sense. Next to the eye the ear is the distance- 
septor that guides movement in crises, while the function of 
the semi-circular canals would be strongly appealed to by 
way of giving equilibrium for either fight or flight. Auditory 
sensations too are great muscle tonors, and introspection 
shows that many people hear music in their muscles, so closely 
wed are sound and movement. While blindness and deafness 
would be lesions helpful only to foes, and hyperfunction of 
these senses would be normal, the dermal anaesthesias that 
are common in shock would be very helpful in a life and death 
struggle with enemies, and also with the forces of nature, as 
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this would render the contestant unconscious of, and so un- 
disturbed by, his injuries. A conflict, too, would involve rise 
of temperature, activity of not only the sweat but salivary, 
and perhaps other glands, although the functions of some 
seem to be inhibited. If one side of the body was disabled 
the other would naturally be called into function. In mortal 
combat the very odor of man’s animal foes, and, when he 
once used his teeth, their taste, would be a painful part of the 
experience. Speech, if it had been acquired, would be use- 
less, and would be superseded by inarticulate and reiterated 
cries for help or to terrify the foe, while the timbre of the 
voice would take on a new quality. Tremor due to shock 
is a relic of what was perhaps once readiness of muscles and 
limbs to act in one of perhaps several opposite ways and 
we quake because our forbears used to be for a critical 
moment equally ready to do a number of the most diverse 
things, the original fluctuations being those of indecision, while 
in the motor incodrdination that is so characteristic a symp- 
tom of shock, we see the residua of brief selective struggles 
between older or phyletic and newer types of response. To 
eat immediately upon entering on a life and death struggle 
would be fatal if the contestants were otherwise equal, hence 
now we feel not only no appetite but nausea when on the 
ragged edge of acute danger. Excrementation lightened the 
body and made it more agile. The more finished products 
of the later stages of digestion, on the other hand, would be 
chiefly and immediately serviceable, so that heart and lung 
action and also blood pressure would be augmented to their 
maximum, perhaps to the point of lesion, while the primary 
grosser digestive activities, which would divert energy, were 
suspended. The most urgent call for the most instant activity 
would, however, come to the nervous system, for to it falls the 
greatest and most important task of selecting, codrdinating and 
innervating the most advantageous movements best adjusted 
to the clearest perception of all the pertinent factors of the 
situation. How inadequate this, its work, is in cases of 
shock we see in many of the phenomena above wherein obso- 
lete motor patterns are more or less activated, harmful though 
they now are. Especially in neurotics these may come to 
absorb most of the energy needed for rational responses, and 
synapses that should be impervious are broken through. Hence 
shock has strange power to initiate the most diverse neuroses 
and psychoses, all of which if they could be adequately an- 
alyzed psychogenetically, would be found to be reversions to, 
and also perhaps more often than we suspect, actual magnifi- 
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cations of acts and psychic states that were at one time the 
fittest of which our forbears were capable. But again we 
see here as so often elsewhere that it would be unjust to 
primitive man and his ancestors to assume that all such 
pathological phenomena of today are mere revivals of his 
states and acts. They are often, on the other hand, grotesque 
variants and intensifications of phylogenetic originals that were 
more sane and simple if also more generic. Shock symptoms 
may thus be symbols of long past racial experiences which 
when we have learned to interpret them more fully will tell 
us much of the early history of our phylum. 

Now not only does every shock leave its own fear behind 
it but no fear is more universal in all forms and stages of life 
than that of shock. Many of the most remarkable instincts 
of animals, such as the posting of sentinels, wariness, forms 
of shelter, were developed to avoid the surprise of being caught 
unawares. Apprehensiveness has its own Einstellung or men- 
tal set which normally mitigates shock effects by expectant 
attention, that seems to be able to open and facilitate the ways 
to adaptive and increase the resistance to unfit modes of re- 
sponse. Although the Einstellung is itself more generic and 
indefinite than the shock it anticipates, it makes us ready to 
a degree which is the inverse of its generality for the more 
specific shock experience when it comes. In neurotics, how- 
ever, this fore-feeling of shock may be as vivid and explicit 
as the shock itself, and particularly in hystericals, about one- 
fifth of the cases of which are traumatic in origin, it often 
seems to be even more so. How comes it then, that phleg- 
matic and lymphatic temperaments, hibernating animals and 
human foetuses, which may survive the amputation of all four 
limbs, endure so much graver surgical shock than can civilized 
man? Is it because their cerebral centers, being less highly 
developed, are themselves more immune to lesions, or because 
the strain of expectancy is reduced? If the chief factor in 
shock is of neuropsychic origin, it would seem that Einstellung 
would increase and not decrease its deleterious effects. Per- 
haps the explanation must be sought aiong the following line. 
Most if not all anaesthetics as well as narcotics and hypnoti- 
zations do not obliterate consciousness but retract it from 
present reality to an intensified dream-revery, from which 
even a severe operation does not awaken us. Under its in- 
fluence, then, we are not mindless but only intensely preoccu- 
pied or distracted, so that the pain is unnoticed and so not 
reacted on. On the same principle wounds are not felt in the 
excitement of battle or, as many records show, when men are 
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being torn by beasts of prey. The lower automatic responses 
may go on and the victim may groan, feel nausea, void excre- 
ment, flush and grow pale, circulation and respiration may be 
modified, much as if the pain had really entered the centers of 
normal consciousness, although perhaps even the voluntary 
muscles are paralyzed. Why, then, does not man tend to meet 
all sudden strong pains of life by the method of diversion 
from rather than that of the clearest envisagement? Why not 
put all thought of anticipated shocks and pains out of mind 
and perhaps deny their existence instead of striving to get 
them into the very fovea of apperception before they occur 
and even while they last? The former more often goes with 
the method of passive fatalistic resignation and quietism which 
accepts the inevitable, and the latter is that of revolt or at 
least intensive quest of ways of escape. By one way we tend 
to be masters and by the other victims although we must 
reverse the Freudian derivation, which makes this distinction 
originate in that between Sadism and Masochism instead of 
regarding the latter as secondary, as we must. One affirms 
and the other negates the will to live. Each has its psychology, 
its philosophy, and its religion. One accepts illness, death, 
and even annihilation without resistance, while the other pas- 
sionately posits life here and even hereafter. 

Humboldt says that the shock of earthquake is not at root 
the noises, human suffering, destruction of property, but the 
sudden reversal of the age-long sense that the solid earth is 
immovable. The victims of the “ Titanic” accepted the pros- 
pect of death with composure till its fatal plunge into the cold 
water, which brought the automatic struggles and shrieks 
which were beyond control. Earthquakes, pestilences like the 
“ Black Death,” which between 1348 and 1350 slew one-fourth 
the population of Europe, brought unprecedented despair and 
abandonment of all moral, social and religious restraints, 
and even decency, set free about every bestial passion, lust, 
murder, debauchery, etc., yet there were those who, facing 
this most painful and disgusting form of death for them- 
selves with equanimity, were not only faithful to the end 
in their ministrations, but were able to use their reason coldly 
in describing the malady and its effects and in striving to 
grasp its cause and cure. Much of the entire history of civi- 
lization, custom and religion, and indeed of progress generalfy 
might be written in terms of the decrement of the element of 
shock, although while we are learning to mitigate old we are 
causing many new forms by way of accidents. The concep- 
tion of the world as a cosmos instead of chaos, of every event 
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as a link in an endless chain of cause and effect, the growth 
of foresight, prevention, insurance, training to meet emergen- 
cies, has been the work of those who faced and disarmed 
shock and its horrid cortege of fears. This at least is one of 
the psychic causes of bravery and courage, the touchstone and 
reward of presence instead of absence of mind which gives 
power and self-control in emergencies. 

It must therefore have a deep genetic root, and if so what 
is it? For answer we must recall the law of ambivalence. 
Along with their fear of it virile man and his ancestors al- 
ways loved shock. He has been an adventurer, a plunger, 
courting the chance of it, and this has been one of the spurs 
of curiosity and enterprise and constitutes a part of the charm 
of novelty and its opposite—the tedium of wont and routine. 
By his quest of change and hazard in its many forms man 
both tempers and tests his mettle for each bane prompts him 
to find an antidote and each toxin an antitoxin. By this 
process man feels himself, summates his powers, focuses 
and unifies all the factors of his personality, abandoning for 
the nonce all motives of caution and prudence for the fascina- 
tion of danger, alternating between them, and, in protracted 
periods of each, accumulating incentive for the other. Thus 
we have here the law of combination of attraction and repul- 
sion, neither ever absent but each alternately predominating, 
much as appears in the antithesis between sex impulsion re- 
pressed by modesty, convention and morality, with its lure of 
the risque. 

Only geneticism can explain the above paradox. As life 
has evolved on the psychic plane, the preservation of life 
against all great and sudden injuries is less by the vegetative 
power of recuperation and more in the cerebral function of 
pre-perceiving and so preventing shock. Instead of the power 
of regenerating mutilated tissue or even lost limbs and sense 
organs by the vis reparatrix of re-growth, men, especially those 
well endowed with brain and mind, depend increasingly for 
survival upon their keenness of perception and their fore- 
knowledge of coming harm, which enables them to escape it. 
Once continued existence depended upon the degree of injury 
which could be made good by re-growth, and in lower races 
and still more in animals we find almost incredible restora- 
tions. This power was of course of the very highest value 
in the conservation of the race, comparable with and perhaps 
even more marvelous than the achievements of modern anti- 
septic surgery. This old regenerative power is now less 
needed and so less developed in the recent racial experience 
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of highly evolved man because he is more able to protect him- 
self from grave injury by having learned to fear aright, 1. ¢., 
preventively. With evolution also goes the fact that the num- 
ber and gravity of psychic more and more preponderate over 
that of physical shocks and traumata. Forcible coition too 
once involved violence and perhaps physiological injury, while 
now the moral and social damage comes to the fore. In view 
of all this no wonder that meddlesome men have a strange 
proclivity to exercise these new powers and to put them to 
the test, to let themselves out, to court danger, to owe their 
integrity of body to superior knowledge and not to mere 
restorative growth. Yet we must understand that the latter 
was a genetic fore-school for the former. If primitive man 
had not had a high degree of disvulnerability or recuperative 
power he would have been today less brave, if trivial accidents 
had killed he would hardly have survived at all, and what is 
more important, he would not have profited by the wisdom 
and caution which his daring danger and hardship brought 
him. Moreover primitive medicine, we are now learning, was 
not so ineffective for those who practised it as was once 
thought, and also, however little or great its value, the fact 
that its devotees had such faith in it made them brave. So, 
too, did every form and degree of a belief in a future life, 
in which courage is always rewarded. Thus as the operations 
and accidents that the cave man survived attest his vitality, 
as also do the unhygienic conditions which he survived, his 
faith in the arts of his medicine men and his certainty of an- 
other life were resources that bred a diathesis of courage 
which we inherit in our instinct to take large risks, gamble 
with fortune and dare the heaviest blows of fate. Our ven- 
tures are with the more impalpable dangers of loss of fortune, 
good name, social or moral calamity, and our trust is in the 
foresight that escapes and we think less perhaps of rehabilita- 
tion in case of defeat. ‘“ Nothing venture, nothing have ” ex- 
presses a deep instinct that has thus a venerable pedigree and 
that is the best of all antidotes of fear. 

Many mental and neural diseases are caused by shock of 
many kinds. Of over 6,000 cases of insanity it was lately 
estimated that about 5 per cent. were due to shock, while 
of hysteria Freudians think it the only cause. It may bring 
on amnesia, hysteria, and even amentia. It may cause abrupt 
changes of character as well as of health, and it is a fertile 
mother of phobias. Its injurious are more studied than its 
curative effects although the latter are undoubted. An insult 
that causes a sudden explosion of rage, threats and abrupt 
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frights, flagellations, earthquakes, a pail of water dashed over 
a patient, a fire or other sudden danger, news of a death, in- 
jury or accident—all these have many surprising cures to their 
credit, discredited as this method of therapy now is despite 
its tonic effects. Any sudden and intense emotion may have 
great transforming power upon thought and life. The con- 
sciousness of being in love may come as a sudden shock, ener- 
gizing and intensifying everything, and being almost as revo- 
lutionary as was the old instantaneous conversion; so may 
rage and hate, jealousy, etc. Habitual consciousness may be 
evicted by an eruption from the unconscious regions of the 
soul and a new personality, either better or worse, may come 
to the fore, for since Kerkengard we have striking conversions 
from a good to an evil life as well as conversely. All such 
phenomena the old theories of possession made objects of 
awe if not of fear. Reason always fears emotion and is 
shocked by its outbreaks, and well it may be, for they mark 
the incursions of the race into the narrow life of the indi- 
vidual. It is this dread that has evolved a vast array of 
regulative apparatus, from rules of etiquette, the morals of 
passional control, criminal Iaw, and above all religion, which 
is man’s supremest device for the regimentation of his feel- 
ings. When they break out riotously in the individual or in 
the mob they may in a moment wreak a havoc that nothing 
can make good. Hence it is our own emotional possibilities 
rather than the moral law, as Kant thought, before which we 
stand in supremest awe. Their sublimation, directly or indi- 
rectly, is almost the whole work of culture. In this sense the 
fear of self is the beginning of wisdom. Every supernatural 
object or personality is the creation of these feelings. All of 
them we fear but only secondarily for the fear in which they 
all root is that of self.? 


2 One of the chief dangers of grave surgical operations is shock, 
due to the great exhaustion caused by the dread and fear which the 
patient feels for the operation in advance, and the traumatic effects 
due to the laceration of tissue. In other words there is first the 
anticipation and second the injury itself. These together pump out 
the stored up energies of the brain and bring extreme exhaustion, 
which often issues in death. Both these dangers have been greatly 
mitigated by the method of Dr. Crile, the enthusiastic advocates of 
which make it a discovery equal to that of anaesthetics and aseptic 
methods. To obviate the preliminary dread so that the patient shall 
not know when the operation is to take place, he is given on several 
days a slight anaesthetic which he is told is to facilitate preliminary 
examinations, but when the day arrives he is given, unbeknown 
to himself, a stronger dose usually of morphine and scopolamine to 
kill fear, which does this by its marvelous power of preventing asso- 
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Perhaps the most important component of the impulse to 
defy and quell fear is found in the domain of sex. Many 
forms of animal and human courtship involve valor, risk, 
prowess in conflict, and victory always charms, thrills and 
often wins the female. The hero who overcomes his foes 
more easily overcomes all her resistances and her defences 
weaken and grow less reliable in the contemplation of great 
deeds of vigorous and valorous males. Her sense of security 
in her own virtue is a trifle shaken in the presence of tokens 
of resistless masterfulness, and such manifestations ally them- 
selves of course with, if they do not fan, her desires. The 
male who overcomes others could more easily overcome her, 
and the more aggressive the courtship the less her fault if 
she succumbs. Such a partner, too, can protect and provide 
for her during the helplessness of pregnancy and lactation. 
On the other hand through measureless ages the male has 
come to associate victory and lust, whether in the conflict 
of rivals for the boon of her favor, in the forays of exogamous 
tribes or in the orgies and rapes that follow the victories of 
armies, when all the accumulated energies of passion are let 
loose. Thus hardship and danger have been inveterately as- 
sociated with sex indulgence. It is for the advantage of the 


ciation. A patient thus doped has not the slightest apprehension 
about what is to happen so that all danger of psychic shock has 
disappeared. The traumatic shock still remains and this is affected 
by a local anaesthetic such as cocaine or novacaine, which entirely 
destroys sensation in the parts to which they are applied by paralyzing 
the nerves so that they can transmit neither fear nor motion, so 
that radical and prolonged operations can be performed without 
deteriorating effects upon the brain. Thus the other terror of modern 
surgery, viz., the exhaustion that follows an operation, is greatly 
reduced if not almost eliminated. Under this anoci-association the 
number of deaths which in one large hospital under the old method 
was a little over six per thousand is reduced to less than one in a 
thousand. Crile’s discovery is based on his phyletic theory that the 
brain developed its power of accumulating energy in the old war 
of all against all in the struggle for food and procreation. The 
brain was thus made a great storehouse of energy, which is as real 
as steam power. Noci-septors are like push-buttons placed in those 
parts of the body most liable to injury and thus to need an influx 
of energy from the brain. Tickling, for instance, is a form of shock 
which is very exhausting because spasms were once life preservers. 
As brain energy is exhausted and when the hemispheres become like 
dead batteries man dies. Emotions produce the same mechanical 
trouble in the brain as does physical injury, and in old times fear 
was the chief disturber. A man on an operating table was very 
like our jungle-prowling progenitors in the grip of some tearing, 
rending monster, so far as its effects on the brain are concerned, 
until anaesthetics. 
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species that acute jeopardy to the individual should ally itself 
with the racial instinct of propagation. The brave not only 
deserve but win the fair and thus their quality is transmitted 
to posterity. The young savage brave cannot marry until he 
has staked his life in some way. Thus threatened negation of 
the individual is compensated by affirmation of the species. 
Hence even Sadistic impulses are the sequel and not, as Freu- 
dians assert, the antecedent of aggressiveness against others. 
This, too, is the order of development in childhood where, as 
always, the general precedes the special. The highest daring, 
then the highest pleasure, for individuality thus best documents 
itself as worthy of fruition. The charm of such ancestral re- 
wards is no doubt inherited as an impulsion in the prepube- 
scent boy to do or dare, but it appears in him only as a blind 
instinct with no awareness of its goal and with no glimmer 
of a sense that to take shocks that imperil personal existence 
means that in nature the race is always true to itself though 
reckless of the individual and at the latter’s expense. 

Finally, modern psychiatry is coming to assign to shock the 
chief rdle in nearly all psychoses and neuroses. On this view 
an intense, sudden, painful experience, especially if the signifi- 
cance of it can be dimly felt but not understood, may persist 
long and latently unassimilated by the central consciousness 
and without fusion with it, almost as if it were a foreign body 
in the psychic system. Such an experience may become the 
nucleus of a complex which without being recognized may 
grow into a dominant factor in the victim’s life and become 
a parasitic or secondary personality. When it manifests it- 
self in acts, ideas, dreams, wishes or otherwise it is usually so 
transformed that only analysis can interpret its real meaning. 
Not only the original fission itself but all the modifications that 
follow are products of fear, the first of shock, the last the 
dread of an internal censor. Freudians hold that most such 
experiences lie in the sphere of sex. A child who sees a sex 
act or anything else which shame usually conceals; a girl 
whose trusted and respected lover suddenly makes indecent 
advances; even a two- or three-year-old boy in whose pres- 
ence a maid servant partially exposed her person; those who 
have experienced sudden acts of sex aggression; even the 
sudden but belated knowledge of how babies come to exist, 
if it comes in a coarse way ;—these illustrate Freudian shocks 
as they manifest themselves at once or long afterwards by 
obsessions, complexes, motor, digestive or other symptoms and 
which may burrow into the psychophysic region of the organ- 
ism, affecting conduct, mentation, dreams, etc., because such 
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experiences cannot at once be faced and digested by conscious- 
ness, so that reaction to them is excessive or perverse. In such 
cases normal conscious reactions are supplemented and per- 
haps supplanted by those that are unconscious, instinctive or 
spontaneous. The first knowledge of the origin of human 
life may cause a shock. So may later first menstruation, 
spontaneous emissions, with sudden experience of the ex- 
tremes of tension and relaxation, which is often extreme near 
the dawn of puberty. Then there is parturition, the instant 
shattering of love’s idol, even the instant of awakening to 
the consciousness of a love which has been silently growing 
strong without awareness, the strain and excitement of being 
married, the revelations of the honeymoon, the care of estab- 
lishing a new home, perhaps the sudden realization of the 
falsity of one party by the other :—these common experiences 
show that the via vite sexualis is a rough road to travel with 
many jolts in it, each of which has its host of victims. Thus 
it is no wonder that those who achieve the stormy voyage 
from adolescence to senescence sometimes feel, as the psy- 
chology of old age shows, that they have glided out of tempes- 
tuous seas into landlocked, calm, still waters, and that the 
philosophic quietude which writers from Aristotle and Cicero 
down thought a fit characteristic of this stage of life, is within 
their reach. Fears always troop about love and die with its 
death. Even more than in childhood individuality can affirm 
itself and is emancipated from the vaster interests of the race. 
The shock of conflict between the two abates. So long as the 
ego is freighted with the greater burden of the species there 
is incessant internecine war between the two, victory alternat- 
ing from one side to the other, now one, now the other 
suffering defeat, physical, mental, moral, and our asylums, 
courts, and far more lives outside them, show the wreckage 
and debris of this struggle. Hence the theory that finds in 
shocks in this domain of life the chief cause of psychic disin- 
tegration and seeks to trace the connection between specific 
causes, and their effects merits today the greatest attention 
and respect, and every danger here has its own unique fear. 
(See more detailed treatment of this theme in the chapter on 
Sex-Love. ) 

In the past shock has perhaps done its most transforming 
work in this sphere of religion. From the Shamans, witch- 
doctors, medicine men, Dionysiac and Eleusinian mysteries 
down to recent revivalistic methods of conversion, shock has 
been an essential if not central agent of psychic metamorphosis. 
Apparitions of the dead, blood-curdling ghosts, dread Maskim, 
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furies, gods and demi-gods, startling miracles that broke the 
order of nature, rapt, ecstatic, visionary states, trances and 
seizures, that broke the continuity of psychic life typified by 
often very elaborate symbols of death and re-birth :—all these 
represent supposed eruptions of an alien supernal power, sus- 
pending or breaking the sequence of natural law. Such things 
have always been the chief recourse of priestcraft and have 
often marked the submergence of the old and the rise of a 
new personality. Revolution took the place of evolution and 
saltatory has gone along with gradual development. In all 
this fear has been the chief motive appealed to. The sacri- 
fice offered by worshippers means “do ut abias,” “I bring 
oblations to ye awftil and unknown powers that ye may go 
away.” So strong is our hereditary proclivity to experience 
religion spasmodically that it will be very long before the 
great transition from a life of selfishness and egoism to that 
of service and altruism will cease to be attended by convul- 
sive symptoms because the idea of conquest by an alien power 
seems easier to grasp than that of normal growth, and per- 
haps hell and devils and all their awful kin will never cease 
to be horrid fear fetiches.’ 

Thus we see that shock-fear has played an immense role 
at all stages in the development of animal and human life. 
It has given to creatures preyed upon the power to summate 
all their available energies in quick modes of escape and this 
power their enemies had to emulate. It has given man his 
power of second breath and general erethism and_ thus 
equipped him for meeting great emergencies. It has given 
him whatever spurty diathesis he has and made his progress 
upward not always that of the turtle but of the grasshopper. 
Even summital moments when epoch-making decisions are 
made or when inspiration comes or great thoughts and deeds 
evolve, all this is because fate has dealt out experience to man 
and his ancestors in a lumpy, bunchy way, to which his or- 
ganism has grown wonted to respond. Hence it is that if 
his environment is too long monotonous, periods of excite- 
ment in which he breaks out now arise by an inner because 
they have had to so inveterately arise by an outer necessity. 
Thus we may cut loose, maximize all our powers, without 
any adequate or instant provocation. Thus our life is punc- 
tuated with alternations between drifting with the tide and 
rowing with might and main either with or against it, as the 
domestic horse now often cavorts and runs away in frantic 
terror perhaps from the most trivial cause, all because this 
psychic diathesis was stamped upon his stirp from the time 
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he was a timorous, fugitive, rabbit-sized creature on to the 
present time. His timid, panicky disposition is due to the 
long ages when he was the victim and perhaps the chief food 
of wolves and other beasts of prey now extinct, when he was 
exposed to fires on prairies and steppes, and during the many 
thousand years when he was the chief quarry of the Loess 
hunters (a single tract of five or six acres near Solutré being 
covered with their remains, in some places “ nearly seven feet 
thick” or “ heaped in enormous piles.” Buttel-Reepen, “ Man 
and His Forerunners,” 1913, pp. 96). As it was in this long 
apprenticeship to fear that the horse acquired his racing 
powers, which were also fear-made, so man in the far-back 
curriculum of his race developed the propensity to have ex- 
cessive outbreaks of activity and woman grew prone to brain- 
storms of affectivity, and today many forms of convulsive 
seizures are derelict and distorted vestiges of the tempo and 
rhythm with which our ancestors reacted to types of experi- 
ence which have now more or less ceased to exist although 
their cadence still remains in the soul. Here thus as in most 
strong manifestations of emotion there is an anachronistic ele- 
ment. We fear with not only all that we, but with all that 
the race has feared. 

The same is true of man collectively. In panics, theatre- 
fires, shipwreck, earthquakes, tornadoes, as well as those that 
arise in business, social, political life, as Le Bon’s psychology 
of the mob shows, feeling is immensely intensified in gregari- 
ous man by contagion, and if with Baldwin we accept social 
inheritance back of all tradition, we must again have final 
recourse to man’s genetic history. For ages, compared with 
which the historic period is but some two seconds, on Hae- 
ckel’s cosmic clock that measures the cosmic day as twenty- 
four hours, the savage tribes from which men sprung were 
exposed to conditions that compelled them often to suddenly 
leave their homes, perhaps after decimation and near extinc- 
tion by their enemies, to migrate far and long and after hard- 
ships and dangers begin all over again, adjusting to a new 
environment, with only a remnant of all that they once were 
and possessed. They were often led captive, enslaved, almost 
exterminated, robbed of property, wives, children, liberty, their 
very rights, traditions, and folk-lore largely lost, so that those 
who survived had only too good reason to fear all the worst 
that can befall man. Primitive tribes have always been wolves 
to rival tribes. The very tradition of these brutal ages has 
perished, happily for man’s self-respect but unhappily for our 
knowledge of his genetic history. Instead of not being able 
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to think too highly of himself, as Hegel said man could not 
do, it is hard for it to enter his heart to think too meanly 
of his ancestors, in the forgotten ages of the relentless war 
@ l’outrance of all against all. Only when the secrets of this 
lost record are revealed can we understand the ultimate rea- 
son why even civilized man after long periods of settled and 
orderly existence is liable to spells of upheaval and revolt 
against existing institutions, economic, social, political, relig- 
ious. It is the call of the wild tribesmen in him to break away, 
renounce, demolish, burn what he worshipped and worship 
what he burned, strip off all convention, and try with abandon 
to get back to his original nature and start afresh. Hence 
the chronic fear which all who possess and would conserve 
have for levelling nihilistic spirits that would make a tabula 
rasa, as man in the past has so often done. Thus man is not 
very securely established in the settled orderly ways of mod- 
ern civilization, and deep in his heart he knows that it may 
pass away as did the older types of classic days, and new 
races, perhaps now as rude as were the Teutons in the days 
of Tacitus, take up the torch when it falls from the exhausted 
hands of those who now carry it and bear it on to still greater 
heights yet undreamed of. Moreover there is always the pos- 
sibility that society may turn turtle, topsey-turvy-wise, the 
first becoming last and the lowest highest. Thus beneath all 
our vociferous confidence in both the stability and the optimal 
character of things as they are, there is always an ambivalent 
and more or less unconscious fear that they may all be re- 
versed. Only in the daily fluctuations of the stock market 
quotations have we any adequate registration of alternating 
fears and hopes pertaining to a very special aspect of com- 
munal life, but the same delicate oscillations are always going 
on in every field in which man has created worths and values, 
and the vicissitudes of his racial history contribute a factor 
to all such hovering oscillations between confidence and dis- 
trust concerning everything that is most prized. 

(II.) Pavor nocturnus, on which a voluminous literature 
has accumulated during the last twenty-five years, is of great 
interest to geneticism. It is most common between the ages of 
two or three and seven or eight years, although it may occur 
earlier and may follow puberty. The child wakes suddenly 
from a deep sleep, pale, or more often flushed, with perspira- 
tion, throbbing heart, cries of terror, eyes fixed as if on some 
imaginary object, or rolling wildly, in search of the cause of 
its fear, and muscles tense, perhaps almost convulsed. It 
rarely occurs at the beginning of sleep but in the early part of 
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the night when sleep should be deep. It is rarely repeated the 
same night but there may be increasing nervous tension for a 
series of days or even weeks, culminating in an attack. The 
words uttered are very often incoherent and unintelligible. 
The arms are often thrust out as if in defense. The whole 
attack lasts perhaps from ten to thirty minutes before the 
child is fully awakened and soothed. It can rarely tell much 
of what it feared, if indeed it usually has a specific object of 
fear. It falls asleep again, tired out, and in the morning has 
very commonly forgotten all about it. The fact that it comes 
on after deep sleep has set in, distinguishes it from the starts 
that may come to us all in the sudden falling to sleep, yet 
the two groups of phenomena may be akin. Beyrand thinks 
that the dreams are more often of animals, big and small, 
and next of attacks by other children or by adults, and that 
they tend to re-occur at the same hour on different nights. 
Hypnophobia may result. Some ally it to epilepsy, eclampsia 
and eclipsis. Braun insists on a neurasthenic basis and thinks 
it is most common with a high degree of irritability. For 
Rey (on a basis of thirty-two cases) stoppage of air-passages 
by bedclothes or adenoids plays the chief role. Freudians ally 
it to sex orgasm. Steiner, Werthauser and Henoch think it 
a true disease, while West, Ringer and Souchut deem it a 
reflex. Seelacher (17 cases) thinks it most often due to bad 
blood and anemia, although constipation and dentition are fac- 
tors. Boncour thinks symptoms of meningitis are very com- 
mon and deems its attacks very grave although they come to 
the knowledge of the physician for the most part incidentally. 
Little even describes cases of pavor diurnus, Soltman thinks 
optical hyperasthesia a prominent cause, although he empha- 
sizes education, heredity and chronic disease. Worms, alco- 
hol given as medicine or taken by the mother or nurse, chloro- 
sis, chorea, anxiety, indigestion, and many other factors have 
played roles in etiological theories. Goodhart (37 cases) 
deems it a nightmare, although Coutts thinks the latter a re- 
flex, while pavor is of central nervous origin. Incontinence 
and somnambulism often go with it. As to whether it is of 
somatic origin, according to the Lange-James theory, or ideo- 
pathic, i. e., due to dream hallucination, or delirium, Silver- 
mann wisely concludes that these theories represent two forms, 
both of which may occur, and thinks the day has passed when 
we can assign it to any one cause, organ, or function. The 
literature shows that it may at least co-exist with more and 
more types of disease. The child’s general condition and 
degree of fatigue may have much to do with it, so that an 
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experienced observer can often forecast its onset, and bad 
physical conditions of any kind may not only precede but 
follow an attack. It has even been said that pavor nocturnus 
is highly generalized because an infantile form of insanity. 

In this chaos of description of cases and partial theories 
it is difficult to attain any unitary conception of this syndrome, 
and there is even yet, on the whole, more divergence than 
convergence of views. If the facts in this fascinating field can 
ever be correlated we must have a theory of sleep and must 
consider the relation of these phenomena to man’s phylogeny, 
to both of which clinical medicine is at present strangely in- 
different. Here it is at least certain that the explanation must 
be sought although in the present state of our knowledge 
this must remain far from complete. Sleep, whatever else 
it is, begins in a retirement from reality, in Janet’s sense, to 
what Bleuler calls the autistic level. Its normal progress is 
on down the phylogenetic levels. Hypnagogic phenomena are 
vestiges of ancestral types of mentation. Old tendencies, re- 
pressed in waking, are set free. We indulge old and perhaps 
infantile wishes and propensities. Sleep is thus as devolution- 
ary as is true Jacksonian epilepsy. As the higher levels suc- 
cessively fall asleep the inhibitions which they always exer- 
cise when alert upon the next lower levels are removed. Only 
the lower centers, digestive, circulatory, respiratory, never 
sleep. In going to sleep, then, there is a lapse in the direc- 
tion of embryonic conditions, which infants tend to assume 
even in posture. Going to sleep is thus a very complex 
process, taking, according to some studies, over an hour to 
reach its highest degree, even after the subject seems to others 
asleep. Ideally we can conceive it as a glide down an in- 
clined plane, across many evolutionary strata, and it is a 
long glide from maximal alertness to the most complete slum- 
ber, the highest and latest acquired functions going first and 
the more primitive last, as far down as the “ diurnal func- 
tion” extends. Morals, propriety, all the restraints of the 
environment, are lost with the eclipse of the senses, and the 
sleeper becomes an automaton, the vegetative functions of life 
predominating. Thus the sanest, wisest, best, may yield for 
a time to the most insane, bad, foolish impulsions, on the way 
to or from complete sleep. Instead of going to sleep ideally, 
however, there are usually one or more drops, as if we were 
going down steps or a ladder, or falling across lost stages, 
instead of sliding down a smooth plane. There are perhaps 
abrupt changes of association; waking channels are closed and 
others opened suddenly; new balances between innervation 
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and inhibition are abruptly struck. In this way the effect of 
ancestral experiences, usually kept down by many old re- 
straints, is set free. Propensities that have long slumbered in 
the unconscious regions of the soul break out, perhaps with 
almost fulminating intensity. Sometimes the very strongest 
.and worst of these eruptions bring momentary pleasure that 
the censor that watches even dreams and is so hard to escape 
is circumvented by many an intricate mechanism devised for 
that purpose. 

How, then, can we explain these shocks, starts, spasms, 
and the fears they inculcate? To this end we must realize 
that normal sleep is a product of long and painful evolution. 
Some, if not most, of man’s forbears, like many existing apes, 
may have been at least semi-nocturnal in their habits. In 
unprotected primitive man the habit of long, sound sleep 
would have been dangerous, exposed as he was to animal 
and human foes, so that safety would require promptness in 
waking for efficient defense. Night, too, was peopled with 
imaginary objects of dread, that since science, which means 
prevision, did not exist, and laws of nature were unknown, 
gave a feeling that almost anything might happen at any time. 
Hence sleep must have been with reservations, as it were, as 
a nurse sleeps, or on arms, rather than with abandon. Man 
slept as we do now when expecting calls to awake. His mind 
was attuned to respond quickly to danger signals. In the 
open, weather changes of various kinds would perturb sleep. 
In the hunting stage real and perhaps dreamed of wild beasts 
that prowl by night, in the pastoral stage dangers to flocks, 
if surrounded by human foes, perils of ambush or night at- 
tacks, could not fail to lessen its intensity and often interrupt 
sleep. Night was the most dangerous, instead of being, as it 
is in our sheltered condition, the safest time. Sudden alarm 
in darkness meant intense, wild, defensive movements, for 
danger that might be mortal was imminent, but in the dark- 
ness with no knowledge of what or where it was. This condi- 
tion is exquisitely reproduced in typical cases of pavor noc- 
turnus, in which such old alarms seem to re-echo. The blind, 
aimless struggles and screams for help, represent the way in 
which our forbears responded to night alarms. In the victim 
of night terrors this mechanism is not entirely obliterated. 
His acts are the auto-kineses of fear, while the dread fancies 
connected with them are far more polymorphic than the move- 
ments. Perhaps indeed the psychic factor is secondary or 
absent, although low level shocks of themselves have great 
power to start up the psychosis of fear. Thus very likely 
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those who think that pavor may develop on the basis of infan- 
tile convulsions are right. The earliest, most generic forms 
of convulsibility would hardly have a psychogenetic root un- 
less it be in the form of long-forgotten racial experiences. 
Motor are far more prominent and older than psychic expres- 
sions of fear. Even the starts, so common as we begin to 
fall asleep, may best be interpreted as rudiments of defense 
from which the psychic elements have more or less completely 
vanished. The Lange-James theory may hold for the race 
but not for the individual, psychic fears having made the mech- 
anisms, which far outlast them. We cannot too often realize 
that the environment has created man, that he is nothing but 
a complex set of records of the past of his stirp, which have 
been stored within him, and that of all these records motor 
patterns are the most important or persistent, whether they 
were shaped through the ages by distance or by contact sep- 
tors. The neurotic child, on lying down and going to sleep, 
breathes superficially ; his blood is insufficiently oxidized, and 
he starts up with symptoms of dyspnoea, when, or as Little 
thinks, just before, his sleep has reached its deepest state. 
In some cases, pavor seems to have an aura, and this may 
have varied forms. The occasional cause of its onset may 
come from within or without. The dread of bed and sleep is 
so great that the child is unable to sleep without a trusted 
companion nearby. The nervous child may drop off very sud- 
denly and very deeply. The deeper forms of pavor nocturnus 
seem to occur when sleep has gone below the level where the 
conditions for dream formation are most favorable. We usu- 
ally dream in rather the earlier stages of falling asleep or 
the latest stages of awaking, so that it is a characteristic of 
the transition stage to and from true and deep sleep. Motor 
patterns, especially the older and ancestral ones, lie below 
this level, and individual experience determines only the height 
of the level at which these patterns are actuated. In pavor 
we have to do with an older complex which is like a rudimen- 
tary organ which has not been differentiated, as it normally 
should have been, into more specific ones, like e. g., gill slits 
that may persist in the foetus till and even after birth instead 
of being made over into those portions of the eye, middle ear, 
larynx and thyroid, which they later help to constitute. It 
is thus these old motor patterns, beginning perhaps in infantile 
convulsions, and then passing into pavor nocturnus, and later 
into nightmare, epilepsies, and the host of other shock disor- 
ders, which Groenninger and others have attempted to cor- 
relate as a peculiar diathesis. Children normally awake slowly 
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from lower to higher levels, and if this sequence is inverted, as it 
is by a sudden outer stimulus, and especially if this experience 
be repeated and a given level is often awakened by the one 
above instead of that below it, we should have shock during 
the ascending series of states of awakening, or perhaps a sum- 
mative series of shocks from above downward, so that the 
waking series would occur in an order inverse that of the 
normal. Hence the sudden arousing of children favors pavor 
symptoms. Sleep does not very long persist at its greatest 
depth, but, as experimental studies show, grows less through 
a number of the later hours of the night, so that in this sense 
we may be said normally to require hours in which to awake, 
while usually only from one to two hours are necessary for 
sleep to attain its maximal depth. In other words, the curve 
of falling to sleep is steeper than that of awaking from it. To 
awake suddenly causes a shock a little like that of being re- 
born or thrust without warning into a new world where all 
is strange, and every shock and start, the faintest as well as 
the most violent and convulsive, is partial awakening. The 
closing in, downward process of sleep is not only arrested but 
reversed so that in neurotic states the descent into the valley 
of Morpheus is not a steady slide but more like that down 
scenic railroads in “ White Cities,” with many plunges and 
rises which respectively increase and diminish momentum, 
while waking, on the other hand, is a slower progress up the 
same road. Two traits often specified in the literature of 
pavor nocturnus are that its victims are prone to be preco- 
cious or retarded in their mental development and also to be 
of an affectionate or clinging disposition. Both are significant, 
the latter because pavor is at the same time both cause and 
effect of a passive temperament. It goes with timidity and 
lack of self-confidence, and it has been suggested that a reit- 
erated experience of such seizures by their own automata 
predisposes to fancies of being seized by others, and may be- 
come the Anlage of fictive tales of being robbed, bound, rav- 
ished, and of a Masochistic disposition generally. As to pre- 
cocious and arrested children, if falling to sleep reverses in 
any sense the course of ontogenetic or phylogenetic develop- 
ment, while waking rapidly repeats the salient features in the 
life of the individual, the race, or both, it follows that any 
obstruction or undue facilitization of the ¢élan vital into the 
stages of descent into and ascent from the valley of sleep, 
would be deleterious, and that both ways would need special 
safeguards, on the importance of which pedagogues and 
paedologists have for generations laid the very greatest stress. 


A SYNTHETIC GENETIC STUDY OF FEAR 195 


Again somatogenetic confirms and ideogenetic pavor confutes 
the Lange-James theory, for in the latter the dream causes the 
convulsive movements, and not the reverse. 

Primitive man lacked foresight, knew little of the laws of 
nature, was unprepared for emergencies and so was exposed 
to the unexpected, to surprise, dreaded the new, and above all 
was liable to supernatural terrors, also to attack from real and 
fancied enemies, human and animal, as well as to dreadful 
monsters created by his own imagination, was spied on, am- 
bushed, sprung at, appalled by tropical lightning and crushing 
thunder and long and doubtful struggles with great beasts of 
prey to see who should be lord of creation, must often stake 
his life, if not that of his tribe, against that of human foes, 
was the victim of countless accidents against which civiliza- 
tion has learned to protect us, might have instant calls to do 
his uttermost and use all his reserve power to escape or resist. 
The wager of battle was a hand to hand conflict, in which his 
every sense of muscular strength, skill, quickness, endurance, 
was put to the severest test. Have all these accumulated ex- 
periences left no trace upon us as descendants? Can we sup- 
pose that, had man and his predecessors always lived shel- 
tered lives, with no sudden alarms, he would today have been 
as predisposed to convulsible states, sleeping or waking? Is 
it not rather the part of common sense to conclude that all 
experiences like the above constitute together the chief factor 
in man’s Anlage of response to all explosive states and brain- 
storms, and that from the spasms of childhood and man’s 
starts on falling to sleep to nightmare, night terror and epi- 
lepsy, and all the other shock neuroses and psychoses, there 
was thus some preformation in our constitution, and that 
indigestion, smotheration, fatigue, and all the other exciting 
causes are only occasions which set off a long pre-existing and 
inherited mechanism, least compensated for in neurotics and 
in victims of defective inheritance, and that the form which 
the outbreak takes is an accident of age, individual, or more 
recently ancestral, experience, or the order in which the re- 
pression exercised by the higher centers, is removed, or 
which of them is remiss either in sleep or in devolutional dis- 
eases. 

In the large and heterogeneous class of convulsive diseases 
there seem enough similarities to warrant us in grouping them 
together, as ought to be done from the genetic standpoint. 
Steps toward defining a larger generic conception of epilepsy 
have already been taken by Davenport and Weeks, while 
Rosanoff and Orr in their study of Mendelian heredity in the 
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endogenous cases of 72 families with 1,007 offspring took an- 
other important step in this direction. These and a few other 
similar studies so far made indicate that at least many dis- 
eases can be traced back to some very generalized form, as 
can many animal species that have gone far on the way of 
differentiation. Such morbid symptom groups must be trace- 
able to the lack of some factor or the loss of one of the many 
unit characters or determinants. Paroxysmal spasmodic traits 
of disease, of which we have taken pavor nocturnus as a para- 
digm, we may conceive originated in the sudden extrinsic 
calls upon organisms to act with the greatest promptness and 
energy. This would of course at first tend to speedy and 
great exhaustion. The power to act thus, however, was of 
very great selective value, and so the power to store and sud- 
denly discharge energy ensured the survival of those who could 
do it. At first only external influences caused these detona- 
tions such as urgent necessities for flight or fighting, to resist 
rape, robbery, or other forms of attack, and all the movements 
involved were at first purposive. Again, the stimulus to these 
intense reactions might be slow and cumulative, so slight as 
to be unconscious and produce no response for a long time 
while motor energy was slowly accumulating, till at last a 
crisis of reaction came which changed the environment. If 
the outer evocation to act was too great or too frequent, the 
individual would suffer exhaustion and collapse. If on the 
other hand the outer provocation did not come, the accumu- 
lated surplus energy held in reserve would at a certain point 
of high tension be set free by endogenous stimuli. Thus the 
convulsive phenomena of pavor, epilepsy and perhaps the 
more specific affections like trismus, tetany, Thompson’s dis- 
ease, chorea, tics, and the rest would gradually come to be 
set off in a genetically secondary way by unusual stimuli 
within the body instead of, as at first, without it, espe- 
cially from exceptional impressions arising from the diges- 
tive, circulatory and respiratory tracts, and many others, 
prominent among which are sensory, nervous and psychic ex- 
citants. If the results of all these drastic ancestral experi- 
ences be not entirely lost it would seem that some of them 
would be found to be co-factors in a large class of hyper- 
kineses, and that many of the motor patterns we glimpse here 
must be regarded as scars of ancient fears made when the 
great and fundamental emotions were far more intense and 
formative than they are now. We start perhaps automatically 
now because our ancestors were convulsed by terrors. We 
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shudder or experience a shock and then feel fear while of old 
the feeling of fear was primal and created the physiological 
forms of its expressions, most of which are now worn down 
and rather purposeless relics of what were once far more 
definite and effective. Fear made mechanisms and then re- 
treated as it could do because it had done its work so well. 
The phylogenetic order was first the great primal fear, 
moulding plastic functions and even protective organs to its 
service. Then, having greatly enhanced safety, the fear ebbed. 
Third, a changed environment made the old types of defense 
obsolete, but they persist, in a sthenic if somewhat now inco- 
ordinated way, and when they are called into action now they 
evoke a faint phosphoresence of the old primordial feeling. 
This later stage, and it only, conforms to the Lange-James 
rubric. The old motor patterns which pristine fears once 
made and used, which have such great power of persistence in 
us all, but especially in neurotics and children, worn and rusty 
though they be, can still arouse to a degree the yet older 
feelings that originally fashioned them, and although their de- 
fensive value has long since passed away and they are often 
impediments, they remain interesting though confusing ves- 
tiges of a time when our forbears were in palpitating touch 
with a rugged fear-provoking environment which has now for 
the most part passed away. 

Thus fear is phyletic flight or defense. No matter how re- 
fined we are, we fear in the same terms of the same old gross 
organs and functions as do the brutes. We fear in the heart, 
the lungs, the skeletal muscles, the brain, kidneys, stomach, 
and sweat because this was once necessary in order to regu- 
late the temperature in violent effort. We breathe fast and 
deep because rapid oxygenation was necessary. Thyroid ac- 
tion increases in order to accelerate metabolism; the adrenals 
act to augment blood pressure. Glycogen, of which the liver 
always has a modicum ready for use, is consumed the most 
rapidly because it is the most available nutritive element, while 
on the other hand, the digestive and procreative systems are 
reduced if not positively inhibited in their function because in 
the intense activities of fight and flight they were hors de 
combat and could not add to the efficiency of the moment. 
Fear does, however, strongly tend to empty the alimentary 
tract, decreasing body weight and perhaps increasing agility 
thereby. Only those functions in which there was no instant 
help are checked, and all others are toned up to their highest 
pitch. We clench fists and teeth because our predecessors 
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clawed and bit, and we have the tensing-up phenomena of 
heart, lungs, muscles, because all these phenomena were so 
long and firmly associated not only in the life of the individual 
but phyletically. Thus the manifestations of fear in us today 
are of prehistoric and prehuman origin. Compared to the age 
of his stock or stem, man is just born, and while he has 
evolved certain functions of intellect since he has attained 
man’s estate, his far more basal feelings are archaic and have 
developed no new organs. Primitive man and his ancestors 
too had great vitality, and even today savages survive severe 
operations almost incredibly. This fact is of profound sig- 
nificance for understanding the genealogy of fear, for if our 
predecessors had died of every slight trauma or injury, they 
would not have transmitted its lessons of wisdom and caution, 
so that their posterity would not have known how to fear 
aright, and both heredity and tradition would have had less 
value in making them do so. Again, a skunk, a venomous 
serpent, a turtle or an armadillo, the self-preservation of which 
is due but in a slight degree to its strength, agility or wisdom, 
would naturally develop but little temibility. Emotions now 
touch very lightly the same keys which once, pressed hard, 
played the loudest and most barbaric antiphone of behavior 
to experience in all the history of life. 

Finally now, with all this complex and varied mechanism 
of fear so well developed, as it had been originally by the 
emotion itself, fear that is prevented from using its own or- 
gans is often exhaustive to the point of danger. Caged ani- 
mals, terrified, but unable to fight or fly, show more depleted 
brain cells than those that can react normally, so that some 
have thought that emotion was inversely as motion, from 
which it sprang. To have the blood flushed with secretions 
from the thyroids, adrenals and liver, to have it charged with 
oxygen and at the highest pressure, the heart throbbing, respi- 
ration rapid, and yet to be able to do nothing definite, may 
be perilous, and at any rate is wearing like running the ma- 
chinery of an auto with the throttle thrust forward, and, as 
Crile, in his excellent article (Proc. of the Amer. Philos. Soc., 
1912, pp. 76-90), well suggests, to teach a patient the danger 
of this state of fear and thus to check it, is now entirely 
feasible. Still it should not be forgotten that such inhibitions 
are the prerequisites of all processes of sublimation and that 
if we had always feared convulsively we never should have 
come to fear rationally. The former, though dangerous to the 
weak, is an opportunity for the strong. Indeed at bottom 
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the tension of fear that does not at once find vent with aban- 
don in outgrown brutish ways, is the same tension which 
originally made these old low-level functions. Repression is 
the first call to go higher and find or make a better mode of 
expression. If man had always continued to exhaust himself, 
dancing out his savage fears of epilepsy, pestilences, spectres, 
etc., he would never have found more scientific modes of allay- 
ing these fears. The great and strong must fear greatly and 
strongly but refrain from the more instinctive forms of ex- 
pression, for from this long-circuiting upward have sprung 
most of the epochful emancipations of man’s estate from its 
long oppression by fears. 

I cannot find in the literature on pavor nocturnus, covering 
hundreds of cases, a single study of the subject (especially 
from the ideopathic side) that begins to be up to the methods 
of modern scientific psychology. Like, to some extent, fear, 
in general, pavor lacks the keen analysis and observation 
which Jackson gave to epilepsy and Freud to sex. Very few 
clinicians, and much less physicians have ever seen or even 
studied with anything like the resources now available many 
or probably some of them-any actual cases, but their records 
are mostly made up of observations of nurses, parents, attend- 
ants, etc. The somatic trend of modern medicine, added to 
the doctor’s solicitude to relieve and cure, have prevented the 
effort to get from children at the critical moment of awakening 
such light as they might be able to shed upon the imagery 
or deliria or other psychic content of the seizure. A single 
case, long and intensively studied, with all the resources now 
available, would be worth scores of the accounts or compila- 
tions printed in medical journals and would mark a new 
epoch in the subject. It would contribute something of value 
to confirm and develop, or conversely to correct or refute the 
views I have ventured to express above. Some thirty years 
ago Helmholtz told physicians in an elaborate address that 
they could not and would not think. Since then medical 
science has developed by leaps and bounds but almost entirely 
on the physiological, chemical and bacteriological basis. In 
the field of mental medicine physicians are still not only as 
unable or unwilling to think as Helmholtz charged, but they 
do not think it necessary to think. A symptom group is best 
explained by finding or conjecturing some center, while in fact 
the more psychic a phenomenon is the less likely it is to have 
any sharp localization. Then comes the professional horror 
of anything that seems to favor mind-curism. In the field of 
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pavor nocturnus in particular, there is very little literature 
that surveys the entire subject or field or attempts any syn- 
thesis. It is an eternal discussion of definition, nomenclature, 
organic or functional disorder, which is assumed to be at the 
basis of everything, while all psychotic phenomena fall in the 
blind spot of the medical eye because these topics are very 
rarely taught in medical schools. 
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AN EXPERIMENTAL STUDY OF STUTTERING* 
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I. INTRODUCTION 


The aim of the present thesis is to offer a psychological 
study of stuttering. This phenomenon is a familiar one but 
it has received scant notice. The only scientific attention that 
has been paid to it has come from medical authorities. To 
the medical fraternity it has been known at least since the 


* From the Psychological Laboratory of Clark University. 
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days of the Egyptian hieroglyphics (19) ; but from the medi- 
cal point of view there is yet no concensus of opinion as to 
its nature or its treatment. 

In reference to the question of incidence no complete sta- 
tistics are available. On the basis, however, of certain care- 
ful estimates it is claimed (24; 38-39) that there are ap- 
proximately a half million speech defectives in the United 
States. This number is much in excess of the number of the 
blind, the deaf and dumb, the insane, or the feeble-minded. 

Defects of speech are considered to be of more scientific 
and practical importance in Germany than in the United 
States. In 1886, under Minister of Education von Gossler, 
the government began activities on behalf of these defectives 
which have not ceased (72; 112 ff.). Owing to the efforts of 
the late Dr. A. Gutzmann and his son, Dr. H. Gutzmann, 
the University of Berlin has been the source from which 
teachers from the various cities of Europe have secured train- 
ing for service in the schools. Japan, through the activities 
of Isawa, has also taken an interest in the problem. In the 
United States the subject has not received its due scientific 
attention, while the practical handling of the problem has 
been almost totally neglected. The victims are not even pro- 
tected from the charlatans who prey upon them. 

It is hoped that the present research will show materials 
for laboratory use in the study of other problems of general 
psychology. Advantage could, of course, not be taken of 
all the ramifications of the problem; nevertheless the clinical 
cases used in our investigation seemed constantly to afford 
excellent materials for the study of such topics of general 
psychological interest as the physiological expression of emo- 
tions, the phenomena of inhibition and association, the Auf- 
gabe consciousness, communication, motor co-ordination, vol- 
untary control, attention, etc. Our cases presented a variety 
of mental conditions that are capable of being repeated at 
will, conditions which it would be impossible to produce with 
normal subjects under the usual laboratory conditions. Yet, 
unlike the insane or the feeble-minded, they possess an intel- 
ligence that is normal; and hence they are able to carry out 
detailed instructions and, if trained, to introspect. 

This study, however, is not an attempt to fill a lacuna in 
any psychological system; it is a frank appropriation of the 
ordinary methods of laboratory psychology for the study of 
a problem that seems to be not only a legitimate one for 
psychology, but also a problem that is of sufficient value to 
justify the research. It is to be hoped that the practical value- 
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that the problem happens to possess will not rob it of its 
scientific interest for those who hold to the Wundtian notion 
of the province of pure psychology.’ 

The study seems to have turned out to be neither exclu- 
sively functional nor exclusively structural. It was found 
necessary to view the phenomenon of stuttering from both 
aspects, a fact which cannot, of course, be said to make of 
it a peculiar problem. It also seems to lie somewhat between 
the fields of normal and abnormal psychology. The subjects 
are not to be distinguished physically from other people; 
they are of normal intelligence; their thought processes are 
logical. In the linking of ideas with the motor processes of 
speech, however, they are not normal. Arising out of this 
inability there are to be found certain other associated ab- 
normal conditions that are to be indicated in detail later. 

It is desired that the present study will help toward the 
narrowing of the problem to more convenient proportions. 
At the present stage it is necessarily comprehensive. In order 
to reduce it to as narrow a compass as possible the following 
main problems have been set: 1. to describe stuttering in 
terms of its physiological manifestations ; 2. to enumerate and 
describe the associated mental conditions ; and 3. to ascertain, 
if possible, the part played by these mental states in its 
causation. 


IJ. DIFFERENTIATION AND DEFINITION 


In order to avoid confusing stuttering with other forms of 
speech-defects it will be necessary to adopt a differentiation 
of the several groups of defects, which for present use will 
be as follows: 

I. There is a class of speech-defects resulting from dis- 
eases or lesions in those portions of the brain that have to 
do with the function of speech. This type of defect is known 
as aphasia. It may be sensory, motor, or associative, accord- 
ing as the region of the brain affected is a receptive, emissive, 
or associative center. There are many types of this defect, 
such as aphemia, agraphia, alexia, apraxia, etc. It is an 
organic disorder due to the degeneration or destruction of 
brain tissue; it is therefore a form of dementia and hence is 
a problem for psychiatry rather than for psychology. It will 
not be taken into account in the present study. 

2. Secondly, we have a class of speech defects to be 


1W. Wundt, Ueber reine und angewandte Psychologie, Psychol. 
Stud., V. 1g09, 1-47. 
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designated in this connection as “stammering.” Schulthess 
(24;27) in 1830 recognized this as a distinct type of defect, 
and differentiated it from stuttering by the adoption of the 
two terms “ Stottern” and “ Stammeln,’ which are still in 
use in Germany. In England and America the terms “ stut- 
tering” and “ stammering”’ are used synonymously, with the 
result that a confusion exists as to the two conditions desig- 
nated by these terms. To avoid this confusion it has been 
suggested that technical terms be adopted to designate the 
two fundamentally different defects. Scripture (127) pro- 
poses the terms “ hypophonia”’ and “ hyperphonia” to desig- 
nate stammering and stuttering respectively. “ Hypophonia,” 
he says, is “ subenergetic phonation,” while “ hyperphonia ” is 
“ superenergetic phonation.” This terminology is open to the 
objection that a differentiation on the basis of the amount 
of nervous energy employed in speaking does not harmonize 
with the facts. Stuttering is not merely speaking with an 
excess of nervous energy ; nor does stammering consist merely 
in speaking with a less amount than normal. 

Dr. Makuen has proposed terms that more nearly describe 
actual conditions (98). For stuttering he proposes the term 
“ dyslalia,” or difficult speech; for stammering he proposes 
the term “ pseudolalia,” or incorrect speech. However, be- 
tween the difficulty of securing the general adoption of a new 
terminology and that of differentiating the terms already in 
use, the writer has chosen the latter alternative mainly be- 
cause this does not necessitate a break with the terms in use 
in the German literature of the subject, which is the most 
extensive. 

Stammering is mispronunciation (107; 567-568). The 
stammerer, unlike the stutterer, can always speak; but his 
speech is incorrect. This type of defect is found in two 
forms, namely, (1) the anatomical, and (2) the developmen- 
tal. The anatomical stammer is due to a malformation of one 
or more organs of articulation, as the lips, tongue, teeth, hard 
or soft palate, the nasal or pharyngeal cavities, etc. The de- 
velopmental stammer has no such physical cause, but is due 
to the incorrect functioning of the organs of articulation re- 
sulting in certain cases from immaturity, as in the “baby 
talk” of normal children, in whom the condition is not re- 
garded as pathological unless it is prolonged beyond the age 
of five or six years (24;22).2 The developmental stammer, 


2 Colman (22; 454) gives an extreme case of “ baby talk,” or infantile 
stammer. This child in attempting to say the Lord’s Prayer spoke as 
follows: “ Oué Tade na ah in edde, anno de Di na, I tidde tah, I du 
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which is characteristic of all children at an early age, arises 
from incomplete perception of vocal sounds and from lack of 
co-ordination of the muscles of articulation. Lisping is a 
common form of stammer and consists in the substitution of 
th sounds for those of s and z. The organic type of this 
defect is due to the shortness of the lingual frenum, or 
“ tongue-tie.” * Stammering possesses no special psychologi- 
cal interest and will not be considered in the present study. 

3. Thirdly, there is a class of defects to be designated as 
“stuttering.” This group is distinguished from the foregoing 
types mainly by its intermittent character. Stuttering may be 
called a temporarily appearing inability to begin the pronun- 
ciation of a word or syllable (107; 567-568). The capacity 
of the stutterer to speak seems to be related to certain mental 
attitudes or states of mind. It is this characteristic that gives 
the subject its psychological interest. 

The evidence for the diagnosis of this defect as primarily 
mental seems to be accumulating. It was formerly thought 
to be due to permanent anatomical anomalies, which were 
amenable to surgical treatment (28). Wedge-shaped portions 
were cut from the back of the tongue; the hypoglossal nerve, 
the lingual frenum, and the various extrinsic and intrinsic 
muscles of the tongue were severed. The tongue was pierced 
with needles. Cauteries, blisters, and embrocations of petro- 
leum, also inoculations of croton oil were administered. Tinc- 
ture of rectified alcohol, peppermint oil and chloroform were 
applied. Wooden wedges were placed between the teeth. 
Smoking was recommended as a sedative to the vocal cords. 
The above and various other remedies were devised on 
the assumption that the difficulty was organic and peri- 
pheral (103). This theory gave place to the notion that, 
though the defect is not caused by gross anomalies, yet a 
permanent impairment of the nervous system is present. 
Kussmaul holds consistently (86) to the view that stuttering 
is a “spastic co-ordination neurosis.” This view is adhered 
to by many modern writers, especially by those who approach 
the subject from the medical point of view. Gutzmann 
(66;211) holds that every stutterer is neuropathically af- 


de di on eet a te e edde, te ut te da oué dade ded, e didde oué tetedde 
a ne ahdin to te tetedde adase ut, ne no te tetate, ninne ut enu, to I 
ah te nini, poné e dordy, to edde e edde, Amé.” 

8 Scripture, in his recent book, Stuttering and Lisping (New York, 
IQI2, 251 pp.), written subsequently to the completion of this paper, 
has attempted to change the meaning of the term “lisping” to include 
defects that are usually classified as stammering. See pp. 111 ff. 
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flicted. Scripture claims (125) that “ stuttering is a distinct 
form of nervous disease . . . ; it can be properly and legally 
treated only by a physician.” 

There is, however, a tendency among many medical authori- 
ties to lay chief stress upon the mental aspects of the phe- 
nomenon, so that the third stage in the progress of its diag- 
nosis may be said to be the one in which mental rather than 
physical conditions are regarded as primary. Makuen, for 
example (103), says that “ many persons stammer (stutter) 
under certain conditions, largely because they think they will. 
All their past experiences with speech have combined to con- 
firm them in the thought and it soon becomes a sort of “ fixed 
idea.” Langwill (88) believes that “ stammering (stuttering) 
is essentially a functional affection,—a neurosis, the result of 
the defective working of the complex co-ordinated mechanism 
concerned in the production of speech, and not a defect of 
structure. Pathological lesions, therefore, need not be looked 
for.” Gutzmann, in spite of his agreement with Kussmaul, 
as indicated above (p. 205), says (59): “In the psychology 
of stuttering we do not find the destruction of any separate 
fibres or special centers; also the connection between the sen- 
sory center and the ideational centers, on the one hand, and 
the motor center, on the other, are undisturbed. The stutterer 
simply does not succeed in making the co-ordination from the 
motor center to the organs well enough to produce the correct 
mutual functioning.” 


III. PHYSIOLOGICAL 


Physiologically the function of speech involves the co-ordi- 
nated action of the three musculatures of (1) breathing, (2) 
vocalization, and (3) articulation. The aberrations from the 
normal, that are found in the stutterer’s speech, in respect to 
these three functions, will be taken up in order. 


A. Breathing 


a. Historical. Until the methods of observation and pal- 
pation had given place to the use of instruments, such as those 
devised by Marey, Bert, Zwaardemaker, Rousselot and others 
(59), exact study of these functions was impossible. With 
some exceptions the earlier studies of breathing were pri- 
marily physiological ; and they largely disregarded the mental 
influences which are taken into account by such studies as 
those by Mentz (105) and Zoneff and Meumann (149). 
Before abnormalities could be indicated it was necessary to 
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establish the simpler facts of normal breathing, such as the 
difference between rest-breathing and breathing during speak- 
ing; the relations between thoracic and abdominal breathing, 
and the like. Halle, who recognizes the influence of mental 
states on breathing, but who does not attempt a definite cor- 
relation, was one of the earliest investigators in this field (73). 
He found in the stutterer: 

I. Tonic or clonic spasms of the diaphragm in all cases; 

2. Psychical alterations of the breathing curve both before 
and after speaking; 

3. Poor economy of breathing; 

4. Attempts at speaking during inspiration ; 

5. Withholding of the breath after speaking. 

Gutzmann (66) originally accepted the findings of Halle 
but has subsequently changed his opinion. His more recent 
conclusion (66;202) is that if one would avoid error one 
should disregard the influence of mental states on breathing 
changes altogether. This conclusion, however, seems in turn 
to be modified by his admission that certain states of mind 
can have an effect on breathing (64;16). To admit that this 
is an unsettled question would have an important bearing 
upon the problem in hand, for, if mental states have no influ- 
ence on the breathing, stuttering, in so far as it is a disturb- 
ance of breathing, must be essentially physiological. 

Ten Cate, who was the first to make simultaneous records 
of thoracic and abdominal breathing-curves, found (18) that 
the stutterer is not below the normal in chest expansion; 
and that, though his expiration period is shorter than the 
normal, his lung capacity is not below the average. How- 
ever, he finds that the stutterer’s strength of inspiration is 
greater than that of expiration, which is the reverse of the 
condition found with the normal speaker.* 

There are no complete statistics on the number of male and 
female stutterers; but estimates (24; 362 ff.) show that male 
stutterers preponderate over females in ratios ranging from 


4 This last finding would seem to point to some permanent physio- 
logical difference that is characteristic of the stutterer. As bearing 
upon this point it is of interest to quote certain findings mentioned 
by Greene (44). Greene reports that in cases of forced breathing the 
strength of inspiration of women is 60 per cent. of that of men, and 
that of expiration is 66.7 per cent.; that in quiet breathing the strength 
of the inspiration 66.7 per cent. of that of men, and that of expiration 
is 63.25 per cent. In all cases, therefore, women are inferior to men 
in strength of respiration. Yet there are several times as many male 
stutterers as female. Strength of respiration, therefore, does not seem 
to be a determining causal factor. 
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2:1 to 10:1. The male preponderance is much greater in 
childhood than it is in adulthood ; psychological, physiological, 
and sociological differences between the sexes have been 
pointed out as causes of this preponderance. Differences in 
breathing-types have been most frequently suggested. That 
there are sex differences in this regard seems to be granted; 
it is held, however (37), that such differences are not con- 
genital but are due to the habit of constriction.° 


b. Subjects. L. R. is a boy fifteen and a half years old, 
who dropped out of school while in the sixth grade because 
of his inability to talk. He is in good health, is well grown 
and well nourished. He is cheerful, energetic and of normal 
mentality. He began to stutter at the age of two without 
any known cause. 

E. B. is a boy in the eighth grade of the public school, and 
in spite of his difficulty is making normal progress in his 
studies. He is healthy and of normal intelligence; his here- 
dity, so far as could be ascertained, was negative for all that 
could be considered to form a neuropathic basis for his defect. 

F. Q. is a boy 17 years old, of good intelligence, and of 
pleasing manner. He has had for some years a valvular dis- 
order of the heart. His stuttering was said to have originated 
in an experience of fright. While playing on the street at 
the age of six he was accosted by a man who he now thinks 
must have been insane, and who asked to be directed to a 
certain place. When the boy attempted to show him the 
man grasped him by the hand, dragged him into some tall 
grass and left him. When the man went away the boy es- 
caped and has stuttered since that experience. 

P. A. is a boy 14 years old, normally intelligent, and in 
good health. He is somewhat rough, indifferent, headstrong, 
and unreliable. There are no significant facts of heredity, 
nor is the history of the origin of his defect known. 

A. N. is a young man 22 years of age, of good intelligence, 
cheerful and friendly. He has good business qualities, and is 
of good habits. His heredity is negative, and the history of 
the origin of his defect is unknown. His stuttering is of 


5 If permanent breathing-differences, due to constriction, are respon- 
sible for the differences in the numbers of male and female stutterers 
it would seem that where customs of tight-lacing do not exist there 
should be no such marked differences. As bearing upon this point 
the writer secured from Japan statistics concerning the prevalence of 
stuttering among 135,852 boys and 20.637 girls. These statistical data 
show approximately the same sex differences as are found in other 
countries. In one prefecture (Yamaguchiken) 5.06 per cent. of the 
boys are stutterers while only .16 per cent of the girls stutter. 
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severe degree; he is often unable to think of what he is 
trying to read when stuttering. His mind seems to become 
befogged under those conditions, and only the memories of 
feelings and strains are left behind. Even when not attempt- 
ing to speak he reports that conditions of what appear to 
be “blank abstraction”’ come over him. 

W. N. is a boy 12 years of age, and is the son of a stut- 
terer. The father reports that he himself acquired the defect 
by imitating a school-mate who stuttered. The boy is re- 
garded by his teacher as being one of the best students in 
the school. He is in good health. In his stuttering he shows 
a tonic closing of the lips, the bottom lip pressing against 
the inner side of his upper teeth, while the chin is in a tremor. 
In reading, his eyes run ahead to detect the difficult words. 

H. A. is a young man 24 years of age who dropped out of 
high school on account of his defect. His stuttering began in 
the fourth grade, and is attributed to the act of imitating a 
school-mate. He is intelligent, active, competent ; he is the son 
of a physician, and he has excellent training as a machinist. 
His health is good, and his heridity is negative. His stuttering 
is worse in conversation than in reading aloud. Talking over 
the telephone is easier for him than any other form of speech. 
His stutter movements are strongly suppressed, being confined 
to the opening and closing of the mouth while the tongue is 
adhering to the roof of it. Certain consonants give him much 
difficulty. 

J. L. is a young lady of 18, who is in the third year of 
the high school. On account of protracted illness, she lost 
considerable time from school while in the grades. On re- 
turning, she was nervously anxious to keep up with her class; 
and her stuttering began during this period. She reports 
that when she realizes that she is going to be called upon by 
her teacher to recite, her heart beats violently. In addition to 
the stutterer’s usual ability to sing she also possesses the 
ability, not uncommon among stutterers, to speak in public 
and to participate in amateur theatricals without fear of stut- 
tering. Her stuttering is confined to certain consonants, of 
which she is in dread. She too runs ahead in her reading 
to see if difficult letters are ahead of her. 

H. D. is a young man, aged 21, who began stuttering at 
the age of 5 by imitating a cousin. He is in good health, and 
is physically and mentally vigorous. He was one of the best 
debaters in his high school, and was the orator of his class 
on graduation. Under the stimulus of speaking in public, 
he does not stutter, while in private conversation he is often 
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unable to make himself understood. His stutter movements 
consist of clinching the jaws and holding them in tonic condi- 
tion until a violent explosion of the attempted sound takes 
place. Often his mouth will open widely without effecting 
the sound desired. 

The greater part of the data for the present study was se- 
cured from these nine subjects. Many other stutterers were 
examined, from whom we obtained a limited number of rec- 
ords bearing on certain points. 


c. Method. The subjects were seated comfortably in a 
chair by the side of the table upon which stood the register- 
ing instruments; the instruments were hidden from view by 
a screen. Extraneous noises and other distractions were re- 
duced to a minimum. Time-lines were recorded by means 
of a Jacquet chronometer. The apparatus was so ar- 
1anged that the experimenter could manipulate it without 
moving from his seat, or being seen by the subject. For tak- 
ing the breathing curves two Sumner pneumographs were 
used, one being placed about the thorax and the other about 
the abdomen. The registrations were made by Marey tam- 
bours on smoked paper attached to the drum of a kymograph. 
Signal keys connected with the kymograph by means of tam- 
bours were used to indicate when the subject was endeavoring 
to speak. Cards on which were printed various selections of 
prose and poetry were used as material for speech. When 
these failed, as they sometimes did, to evoke stuttering, the 
subject was asked to relate in his own language the substance 
of something he had read or to give an account of something 
with which he was known to be familiar. If this failed, 
strangers were brought into the room and the effects noted. 

Attention must be called to the fact that, while in these 
experiments, methods of registration must remain constant, 
the stimulus used to provoke stuttering, which is the phe- 
nomenon to be studied, cannot remain constant for the ob- 
vious reasons that the same stimulus will not produce stutter- 
ing in all individuals, and that the same stimulus will not 
produce constant effects in the same individual. 

Strictly speaking the asynergies of vocal utterance would 
include the disordered action of each musculature taken by 
itself, and in its relation to the other two musculatures (See 
p. 206.) In the study of breathing our chief emphasis will be 
put on the first aspect; whereas in vocalization and articula- 
tion it has been necessary for reasons to be indicated later to 
give chief emphasis to the second aspect. 
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d. Results. In general it has been found that stutterers 
present no permanent peculiarities of breathing unrelated to 
the function of speaking. This is in accord with the findings 
of ten Cate (18) and contrary to those of Gutzmann (66). 
It must further be said that there are apparently as many 
varieties of breathing peculiarities among stutterers as there 
are varieties of stuttering. 

Detailed measurements of the breathing-curves were made 
by using a line drawn in the direction of the movement of 
the drum to be used as a line of reference from which meas- 
urements were made in millemeters to a point midway be- 
tween the top of the expiration and the bottom of the inspi- 
ration curves. These measurements show that the mean 
variations and the averages are characteristically greater in the 
breathing-curve during stuttering than during normal speech. 
The total results of the cases measured are as follows: 


I. Av. 26.2 mm. 
Normal Speaking 


|2.M.V. 3.79 “ 

1. Av. 35.6 mm. 
Stuttering 

2.M.V. 462 “ 


The arhythmic character of breathing is evident from these 
data. 

Many peculiarities of the curves, however, are minute; and 
do not lend themselves to tabular statement. (See Plates.) 
The characteristic aberrations may be grouped in three general 
classes : 

1. Retardations 
2. Total misplacements 
3. Interruptions 


These are characteristic both of inhalation and of exhalation. 
1. Retardation means the withholding of inhalation beyond 
the average time, and the attempt to speak when the lungs 
are comparatively empty. Exhalation may also be withheld; 
but this is not so characteristic. Exhalation for the stutterer 
is apparently more easily performed than inhalation; but it 
does not always result in the production of sound. Many 
cases show complete exhalation before the production of 
sound. In one case exhalation lasted eight seconds yet 
the attempt at sound was vain. Exhalation is aften inter- 
rupted by short, spasmodic inhalations. 2. Total misplace- 
ment means the complete breaking up of the natural rhythm 
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to the extent that inhalation occurs where exhalation should 
take place or vice versa. 3. /nterruption may occur in two 
ways; @. inhalation may be broken into by exhalation; or 
b. exhalation may be broken into by inhalation. These 
forms are frequently found; the speech accompanying such 
breathing is characterized by broken, jerky blurts of speech, 
appearing frequently in the form of repetition of the initial 
syllable of a word. 

A study of the ratio of the time of inspiration to that of 
expiration was also attempted with the following results: On 
computing the averages of the records of each individual, and 
then the average of these individual averages, it was found 
that the fraction representing the inspiration-time divided by 
the expiration-time during normal speaking was .217 sec., 
whereas in stuttering it was .535 sec.; or, otherwise stated, 
the ratio of inspiration to expiration was found to be more 
than twice as great in stuttering as in normal speech. Stated 
in other terms it appears as follows: 


Inspiration : expiration : : 217 : 1000 in normal speech; 
as : : 2535 : 1000 “ stuttering. 


Since the date of ten Cate’s investigations (18), consider- 
able emphasis has been placed upon the temporal relations 
between the thoracic and the abdominal curves. These rela- 
tions have been expressed by such general terms as “ ahead,” 
“ behind,” “ synchronous,” and “anachronous.” These terms 
are found to be inexact for tabulating results for the reason 
that if, for instance, we take the top of the abdominal curve 
it may be (1) ahead, (2) behind, (3) synchronous with, or 
(4) in opposite phase with the top of the thoracic curve if 
we use the latter as a curve of reference. Similarly, the bot- 
tom of the abdominal curve may sustain four relations to the 
bottom of the thoracic curve. Our tabulated results show 
that many records are characterized throughout by the fact 
that, during speaking, the crest of the abdominal curve is 
behind, while the bottom is ahead; whereas in rest there had 
been complete synchronism. 

The following were compiled from typical cases of breath- 
ing curves of stutterers in an attempt to determine whether 
any definite temporal relationship could be established be- 
tween the thoracic and the abdominal curves. In each case 
the thoracic curve is compared with the abdominal. Two 
points of the thoracic curve are taken, namely, the crest and 
the trough, and these two points are compared with the two 
corresponding points on the abdominal curve. Each of these 
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TABLE I. 
(CreEsT.) Subject L. R. 


Showing the tem —— relation which the thoracic curve may sustain 
to the abdominal. gures in the various columns of the table indicate 
the number of times the y oe ae designated at the top of 
the column, occurs in the record whose number appears in the extreme 
left-hand column. 


AHEAD BEHIND |SYNCHRONOUS} OPPOSITE 
O. OF 
RECORD Speaking| Rest| Speaking) Rest| Speaking, Rest| Speaking; Rest 
21 1 5 3 
3 9 10 6 1 23 2 
1 2 45 | 7 
6 = 3 6 | 2 
Art 1 1 8 4 2 
1 1 1 1 6 
2 4 13 36 2 
18 1 25 12 1 
Totals..... 4 | 2 | 99 |28| 65 (|145| 40 | 
TABLE I. 


(TROUGH.) SuBJECT L. R. 


Showing the same as Table I above, but using the trough instead of 
the crest of the thoracic curve as a point of comparison. 


No. OF AHEAD BEHIND SYNCHRONOUS| OPPOSITE 
RECORD 
Speaking) Rest| Speaking| Rest Speaking| Rest| Speaking, Rest 
1 | 10 2 
8 3 1 1 
1 | 24 2} 2 6 | 5 
2 4 4 2 > 
2 9 19 1 
are | = 5 3 1 34 4 1 
10 3 9 22 11 
Totals... 26 | 19 | 7 |14] 52 | 31 9 
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points on the thoracic curve can sustain four general tem- 
poral relations to the corresponding points on the abdominal 
curve. These relations are, 1. ahead, 2. behind, 3. synchro- 
nous, 4. opposite in phase. The numbers of the record ap- 
pear in the left hand column. The figures in the other col- 
umns of the table indicate the number of times the temporal 
relation, designated at the top of the column, occurs in the 
record whose number appears at the left. 


TABLE II. 
(CREST.) SUBJECT F. Q. 
Showing the same as Table I above (page 213) with a different subject. 


AHEAD BEHIND |SYNCHRONOUS| OPPOSITE 
No. of Record 
Speaking| Rest| Speaking} Rest| Speaking| Rest| Speaking| Rest 

1 1 9 23 2 3 
9 5 1 16 
9 14 2 11 1 
6 1 1 4 
1 8 5 1 
2 5 1 2 
ee ne 2 3 2 5 1 
13 4 5 
11 2 1 2 

Totals..... 6 2| 214 91 27 48 15 


Tables I, II, and III show the following characteristics : 


I. The temporal relations of the crest of the two curves 
cdo not agree with the temporal relations of the bottom. (Cf., 
e. g., the crest and trough of Table II.) 

2. The character of the breathing curve varies with the 
individual. (Cf., e.g., the totals of Tables I, II, and III.) 


AN EXPERIMENTAL STUDY OF STUTTERING 215 


TABLE II. 
(TROUGH.) SUBJECT F. Q. 


Showing the same as Table II above, but using the trough instead of 
the crest of the thoracic curve as a point of comparison. 


AHEAD BEHIND SYNCHRONOUS| OPPOSITE 
No. of Record 
Speaking| Rest| Speaking| Rest| Speaking| Rest| Speaking Rest 
5 12 10 7 
4 8 6 3 10 
2 11 2 10 
2 1 3 3 1 
6 1 4 
4 1 4 3 
4 1 3 
4 2 2 a 1 2 
6 1 1 3 
8 3 
Totals. ..... 128 11 49 58 37 64 


3. The individual records of each subject present marked 
peculiarities at certain times. (Cf., e.g., record 6, Table I, 
trough. ) 

The abdominal curve usually shows slighter fluctuations 
than the thoracic. The former frequently assumes a tonic 
condition, which has often been described as “ cramp” though 
certain objections have been raised (74) to the use of this 
term. In many cases the thoracic and abdominal curves 
tended to approach each other, often to the point of touch- 
ing ; and this would sometimes continue throughout the speak- 
ing interval. 

With certain subjects (one in particular, L. R.) there was 
found on certain days a complete point-for-point opposition 
of phase, such as Janet (81; 256) found to exist in hysterical 
paralysis of the diaphragm. This phenomenon appeared dur- 
ing the speaking interval only. 
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TABLE III. 
(CrEsT.) SuBJect E. B. 
Showing the same as Table I above ( page 213), with a different subject. 


AHEAD BEHIND j|SYNCHRONOUS/ OPPOSITE 

No. of Record 
Speaking| Rest| Speaking| Rest| Speaking| Rest| Speaking| Rest 
1 10 10 4 9 
13 11 5 
| Re 13 9 6 1 1 
15 18 3 
1 1 107. 13 15 1 
TABLE III. 


(TrRouGH.) SuBjJect E. B. 


Showing the same as Table III above, but using the trough instead of 
the crest of the thoracic curve as a point of comparison. 


| 
AHEAD BEHIND |SYNCHRONOUS; OPPOSITE 


No. of Record 
Speaking| Rest| Speaking Rest Speaking Rest Speaking| Rest 

6 7 9 3 9 
6 18 1 2 3 
5 4 1 8 14 
eee 1 16 22 | 2 1 

Totals..... 12 |36| 78 | 41 | 16 | 36 


The thoracic seems to be more sensitive to mental disturb- 
ance than the abdominal curve. The latter sometimes remains 
stationary while the thoracic curve shows a uniform upward 
tendency or else considerable fluctuation. 

In many cases breathing disturbances appear before the 
speaking interval, and also subsequent to it. These after- 
period disturbances have continued as long as eight seconds. 

Breathing abnormalities seem to tend toward becoming 
stereotyped in certain forms for certain individual stutterers. 
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These individual peculiarities are numerous and varied in 
character. They often appear as temporarily adopted expe- 
dients to help out in the beginning of speech, just as the stut- 
terer will often be found to start himself speaking by utter- 
ing a vowel sound like “ah.” Breathing peculiarities of this 
kind are too numerous and varied to admit of classification.*® 


B. Vocalization 


a. Method. The abnormalities of vocalization do not 
admit of being studied in isolation from the other physiologi- 
cal processes of speech as well as those of breathing. The 
aberrations to be studied under this heading will be the asyner- 
gies between vocalization and the other processes of speech, 
particularly that of breathing. This seems to be one of the 
most characteristic physiological manifestations of stuttering. 
The writer is not aware of any other attempt to study the 
relation between breathing and vocalization except by the use 
of the signal key, which is an inaccurate method. 

It was not thought necessary for the present study to secure 
minute records of the pitch and quality of the voice. It was 
deemed sufficient to employ an apparatus which would faith- 
fully record when the voice was sounding, and which at the 
same time would not be responsive to the breath. After the 


6 Gutzmann’s classification of breathing abnormalities is as follows: 


I. Primary disturbances 
a. Too frequent inspirations; b. prior postponement; c. clonic 
and tonic spasms; d. temporal opposition of costal and abdominal 
breathing. 

II. Secondary disturbances 

a. Spasms of breathing dependent upon spasms of the organs 
of articulation. 

The writer has found examples of all of the above disturbances, and 
in addition has found disturbances which may be classified as the 
opposite of I, a. and b. 

Ten Cate (18) finds: 

1. That rest-breathing curves of the stutterer are like those of the 
normal person. 

. Disturbances of speech-breathing are always present in speech 
defects. 

3. The normal anachronism of speaking-breathing is broken up in 
case of the stutterer. 

4. Inspiration curves are steeper in the stutterer than in the normal 
individual. 

The writer’s findings corroborate points 7, 2, and 4, but not 3. The 
findings reported above have not agreed with the claim that anything 
like a permanent synchronism between costal and abdominal breath- 
ing is to be found in the speech of the stutterer. 
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trial of several instruments the Rousselot microphone was 
found to be best suited to our purpose. The breathing records 
were made simultaneously with the voice, and on the same 
kymograph. It was therefore necessary for the drum to turn 
slowly ; hence the stylus connected with the microphone shows 
only a rapid up-and-down movement during the period of 
vocalization. 


b. Results. It is to be remembered that the characteristic 
normal rest-breathing curve shows inspirations and expira- 
tions of approximately the same length, and that the thoracic 
and the abdominal curves are approximately synchronous in 
phase. When normal speech begins, the expiration period is 
greatly lengthened and the inspiration period is greatly short- 
ened. Also normal speech shows vocalization at the initial 
point of expiration. Radical departures from these conditions 
occur in the stutterer’s speaking interval. Parallel with the 
misshapen breathing curves, already discussed, the micro- 
phone enables one to locate and measure the periods of vocali- 
zation. The aberrations so far noted are of two general 
kinds: 7. misplacement, and 2. faulty utilization of voice. 
Under 1. will appear frequent cases in which the subject is 
found to be vocalizing when both his thoracic and abdominal 
curves indicate inspiration, and still again when his thoracic 
and abdominal curves are out of phase. 

It may almost be said that faulty utilization is invariably 
present. This lends itself to a sort of quantitative statement. 
By the selection of a series of type cases from normal and 
abnormal speaking, the following averages were secured: In 
the abnormal type, the expiration interval averaged 24.6 sec- 
onds. The vocalization interval occupied g seconds of this,— 
which means that 36.5 per cent. of the expiration interval 
was utilized in vocalization. The rest of this interval was 
taken up by aphonic disturbances such as are shown by the 
pneumograph. 

The normal records, on the other hand, showed that of 
an average expiration interval of 26.8 seconds, 25.6 were util- 
ized in vocalization. Or with normal speaking there appears an 
efficiency of 90 per cent., as compared with an efficiency of 
36.5 per cent. in the case of the abnormal.’ 


7It may be said that the voice of the stutterer often seems to the 
auditor to be husky and suppressed,—indicating a tension of the throat 
muscles, and an improper functioning of the muscles in control of 
the vocal cords. The husky sounds of the stutterer’s voice often gives 
one the impression of the voice of fear. 
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C. Articulation 


a. Method. By asynergies in articulation will be meant 
here the disharmonies between the action of the muscles of 
articulation and those of vocalization. This disharmony is 
regarded as one of the most important manifestations of stut- 
tering. Since instruments attached to the lips, teeth, etc., of 
the subject will register the facial contortions which are char- 
acteristic of many stutterers, and thus interfere with the 
study of the actual processes of articulation, the writer has 
felt the need of an apparatus sufficiently delicate to record 
the sound of the vocalized consonants and at least to indicate 
the location on the voice records of the mutes such as the 
explosives, fricatives, etc., in addition to showing the pitch, 
intensity and, if possible, the quality of the vocal sounds. 

At Stanford University and subsequently at Clark Univer- 
sity more than a year was devoted to experiments with the 
Marbe smoke-ring apparatus in the hope that it could by some 
improvements be made to serve our purposes.* The attempt 
to use this apparatus was abandoned for the following rea- 
sons: J. It can only register pitch,—the amount of deposit 
on the paper is not a reliable measure of intensity; 2. the 
rapid motion of the kymograph was a source of distraction 
to the subjects and made lengthy records difficult to procure; 
3. consonantal sounds cannot be recorded by this means. The 
flame is inclined to flare out from the drum especially when 
explosive consonants are pronounced; an important point in 
the study of the stutterer’s voice is thereby lost.® 


8 This apparatus consists of an arrangement by which an acetylene 
flame, set in motion by the vibrations of the air- waves against a cur- 
rent of gas that passes by a rubber diaphragm in a manner similar 
to that seen in the Koenig-flame apparatus plays upon the drum of 
a kymograph which receives deposits of soot (smoke-rings) according 
to the pitch of the sound. 

® An attempt was made to obviate some of these difficulties by the 
use of various sorts of diaphragms. One attempt at improvement 
consisted in the substitution of a telephone disc for the rubber diaph- 
ragm. A brass cap was fitted over an ordinary telephone diaphragm 
in such a way as to form a thin air chamber over it; and a small 
gas burner was attached to the center of this cap. The gas was in- 
troduced over the diaphragm at the side. It was then possible to 
keep the vibrating body near to and at a constant distance from the 
flame; and the subject could be kept at a distance from the distrac- 
tions of the apparatus. Preliminary tests failed to show this to be 
a satisfactory instrument for the study of the asynergies of articula- 
tion. These difficulties are not insuperable, however, and it is planned 
to renew our attempts to overcome them by the use of instruments 
like Hensen’s phonautograph or Hermann’s phonophotograph (110; 


790). 
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b. Results. For reasons already cited the writer cannot 
here offer results of graphic records similar to those given 
in our discussion of breathing and vocalization. The findings 
are therefore to be reported descriptively. 

By articulation is meant the molding of vowel sounds into 
words or syllables by the appropriate positions of the lips, 
tongue, teeth, hard and soft palate, and the relative openings 
of the nasal and pharyngeal cavities. Stutterers (without ex- 
ception so far as the writer knows) can sing. Singing brings 
vocalization into prominence and reduces articulation to minor 
importance. This fact has led authorities to conclude that 
the consonant and not the vowel is the source of the stutterer’s 
difficulties, although it has led another recent writer to draw 
the very opposite conclusion.‘ Hunt holds that stutterers 
have difficulties with vowels as well as with consonants, and 
so does Mr. Isawa of the Board of Education of Japan, who 
claims to have found at least one vowel stutterer. We there- 
fore find three distinct theories with reference to this ques- 
tion. One theory holds that consonants alone are the source of 
the stutterer’s difficulty; another that the vowel] alone is the 
source of the difficulties, while a third theory holds that both 
consonants and vowels are responsible for the defect. 

The vowel stutterers are generally described as being unable 
to leave off certain vowel sounds when once they have begun 
to sound them. This characterization is, in the opinion of 
the writer, wrong for two reasons: 1. The essence of stutter- 
ing consists in an inhibition of utterance, and not in an in- 
ability to cease utterance (See p. 205) ; and 2, what seems to 
be an inability to cease sounding a particular vowel is in 
reality an inability to combine that vowel with the succeed- 
ing consonantal sound to which the stutterer has been looking 
forward. This claim is in harmony with the well-known law 
mentioned by Bonnet (15; 52) that when a function demands 
the united harmony of a number of acts, if one of these acts 
cannot be executed (is inhibited), the others will continue to 
reproduce themselves until the co-ordination of the move- 
ments can finally be secured. This is a familiar occurrence 
with the stutterer; it is seen most frequently in the repetition 
of the initial syllable or letter of a word. 


10 Bluemel says (151; v. 1; 184-185): “The stammerer (stutterer) 
rarely has difficulty in singing. But song differs from speech chiefly 
in the manner in which the vowels are produced; while there is mani- 
festly no radical change in the consonants. The absence of the stam- 
merer’s impediment in song indicates, then, that the vowels occasion 
the difficulty in speech.” 
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The writers who hold that the consonants are the sources 
of difficulty for the stutterer have in many cases attempted 
to make out lists of such consonants. A study of such lists 
and several attempts to secure them from stutterers have led 
the writer to conclude that they are not the same for all 
stutterers, and that they do not remain constant for the indi- 
vidual stutterer. Experiments have moreover shown that if 
the consonants that are known to be difficult for a certain 
stutterer are arranged so that they appear in the middle or 
at the end of a word, instead of at the beginning, the same 
difficulty is not experienced. Stutterers are also found to be 
able to whisper without stuttering (the writer has found only 
one exception to this). The writer has never seen a case of 
stuttering in the pronunciation of a vowel that was wholly 
isolated from consonants. He has tested several of his se- 
verest cases in this regard by having them read sentences by 
eliminating all the consonants and sounding only the vowels. 
If one were compelled to indicate just what point constitutes 
the difficulty for the stutterer it would doubtless be nearer 
the facts to say that the asynergy in question consists in the 
failure of vocalization to’ be co-ordinated with articulation. 
This would point to the syllable rather than either the con- 
sonant or the vowel. But even so it must be said that the 
factors that determine the difficulty in all cases seem to be 
not the nature of the sounds themselves but the mental ex- 
periences undergone by the stutterer in his attempts at pro- 
nouncing them. Furthermore, meaning can generally not be 
attached to a single vowel or consonant but it can to a sylla- 
ble. This, as will be shown later (pp. 240f.), has an impor- 
tant bearing on the rise of stuttering. 


D. Accessory Movements 


Under this heading are grouped the spasmodic radiations 
of bodily movements which accompany stuttering but which 
bear no necessary relation to the nerma! functioning of speech. 
These radiations include both bodily and facial contortions, 
which are not merely asynergic but are surplus, unrelated, 
and illogical in their nature, and for that reason have been 
called tics. 


a. Tics. Stuttering has been defined as a convulsive tic. 
Bonnet, however, has clearly shown the difference between 
the two phenomena (15). He finds (15;38) that tics are 
often superadded to stuttering, furthermore that stuttering 
and tics are of common neuropathic stock, and that one may 
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become transformed into the other. They possess some 
marked differences, however. The number of persons, for 
instance, who are subject to tics is the same for both sexes, 
a condition which is not true in the case of stuttering. The 
most frequent age for the appearance of stuttering is from 
three to five, the next most frequent is from five to ten. Tics 
appear later, rarely coming before the fifth year. They ap- 
pear most frequently from six to ten; and the next most fre- 
quent time of onset is from eleven to fifteen. There are 
tics of adolescence, and even of old age, whereas stuttering 
is thought never to begin after twenty. Stuttering may result 
from imitation; tics do not. Tics need no provoking cause ; 
they appear apropos of anything or of nothing. Stuttering 
movements appear only during an attempt to speak. Bonnet 
thinks (15; 52ff.) that stutter movements were perhaps 
primitively adapted to a function. Speech, it is remembered, 
involves not only the articulatory muscles but mimic muscles 
as well. In these mimic muscles we may expect compensa- 
tory reactions which have the likeness of tics but which lack 
their essence. The tic is a natural act, a gesture. Stuttering 
is a progressive attempt to speak, which is thwarted by mus- 
cular disorder, dyskinesia, and functional asynergy. In stut- 
tering there is an attempt at motor co-ordination for the pur- 
pose of emitting a word or syllable thought of, while the 
tic is a useless, and involuntary movement which is complete 
within itself though purposeless. 

Bonnet gives (15; 82) the following stigmata of ticqueurs: 
1. psychopathic predisposition, 2. mental infantalism, 3. femi- 
nism, 4. mental degeneration. He believes that stutterers pre- 
sent neuropathic symptoms, but some of these are probably 
the “result of the tribulations of the life of the stutterer.” 
Mental infantalism, if present at all, is found only during 
the school-age. After twelve the stutterer makes progress 
rather above his age. Feminism is thought to appear in young 
stutterers, and in certain cases also in later life, particularly 
in those cases that seek solitude. Over against the weaker 
qualities Bonnet cites cases of “illustrious stutterers’’ who 
have been “the indefatigable champions of the cause of re- 
ligion, art and politics.” He therefore concludes that the 
stigma of degeneration can not be assigned. By fixation of 
attention a ticqueur may control or at least decrease the vio- 
lence of his spasmodic movements. The fixation of attention 
(See p. 238) by the stutterer decreases the power of control, 
and increases the violence of the movements. 

Von Sarbo (122) says that verbal tics, such as the use of 
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“you know,” “ you see,” “ you understand,” etc., are espe- 
cially characteristic of cured stutterers. In the writer’s opin- 
ion these are not true tics but are expedients which have been 
purposely adopted, and which are employed to release the 
initial terision. The stutterer can utter them, apparently for 
the reason that they mean nothing (See pp. 240f.). It is of 
interest to know that, whereas all hysterical movements re- 
spond to mental influence, tics do not, but are even refractory 
to hypnosis (122; 206). 

The term “spasm” is frequently applied to stutter move- 
ments. Pitres (15; 47), however, calls attention to the fact 
that spasms are slow, progressive, and rhythmic contractions, 
whereas stutter movements are quick, jerky, arhythmic, and 
explosive. 


b. Larynx Movements. Another class of movements, be- 
lieved by certain investigators to be closely related to stutter- 
ing, includes the larynx movements. The writer holds that 
it is incorrect to assume that because the larynx is a speech 
organ therefore all its movements, whether normal or abnor- 
mal, are essentially related to the function of speech. What- 
ever superfluous larynx movements are found to characterize 
the stutterer’s speech are, it is held, to be regarded as being 
as foreign to speech as if they occurred in a remote peripheral 
organ, as for example, in the foot, where they do often occur, 
and should be set down as accessory. Gutzmann has given an 
account of studies made of larynx movements in abnormal 
speech (67). The methods employed were observation and 
palpation. The tip of the nose and the ear lobes were held in 
line and the movements of the larynx were observed while the 
subject talked or sang. Dermographic marks and Roentgen 
rays were also employed in obtaining records. Laryngographs 
were devised by Pilton and improved by Rousselot. Gutz- 
mann himself used the Zwaardemaker apparatus with the 
Krueger-Wirth Kehltonschreiber for indicating the point at 
which the vocal sound began. 

Gutzmann distinguishes the abnormal movements which 
begin at the larynx from those which begin elsewhere and 
extend to the larynx. He believes that if the cramp which 
closes the glottis comes when the larynx is at its lowest point 
there is a sudden rise from top to bottom of its position due 
to the crowding of the expiration air against the closed glot- 
tis. Accompanying this condition the abdominal muscles are 
tensely contracted, and the neck veins are distended, though 
the neck muscles do not seem to be contracted. In other 
cases various larynx and neck muscles are involved. Although 
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Sikorski (Ibid) claims that the cramped contraction of the 
neck muscles seldom changes the position of the larynx in 
any appreciable degree, yet he considers it important to deter- 
mine which neck muscles participate in these cramps. 

Gutzmann concludes his own investigations (67) by saying 
that the symptomatology of stuttering is almost unlimited and 
that general conclusions are therefore impossible. This con- 
clusion is in harmony with the findings of the present study 
on breathing (See p. 229). 


c. Miscellaneous Movements. Besides the classified acces- 
sory movements already enumerated there are certain ill- 
defined and miscellaneous movements which usually occur in 
the stutterer’s attempt to speak. The writer has observed 
acts of stamping the feet, of snapping the fingers, of twisting 
the head, and of opening the mouth; jerky contortions of the 
face, whistling, pressing the tongue against the roof of the 
mouth, pressing the lips against the teeth, and pressing the 
lips together. 


IV. PsycHopHysIcAL 

Under this heading will be noted certain physiological 
changes which are closely associated with, if not conditioned 
by, changes of mental states (138; 484) ; although not essen- 
tially related to the function of speech, these physiological 
changes are found to accompany the stutterer’s attempt to 
talk. These are changes of heart-rate, volumetric changes of 
the blood supply, and galvanic changes. 


a. Method. In the study of heart-rate, and of distribution 
of blood supply, the Lehmann plethysmograph was introduced, 
in addition to the pneumograph and microphone, already re- 
ported. The subject was seated as in the other investigations, 
and with his right hand inserted in the plethysmograph. The 
stylus of the plethysmograph tambour was adjusted to a posi- 
tion in vertical line with the others, in order to secure simul- 
taneously 7. the ‘thoracic breathing curve, 2. the abdominal 
breathing curve, and the records 3. of the heart-rate, 4. of 
the volumetric. changes and 5. of the voice. 

The galvanic records were taken separately from all others. 
The Deprey d’Arsonval galvanometer was employed. The 
kind of electrode that proved most suited to our purposes 
was a large glass jar filled with a solution of sodium chloride. 
Large copper sheets were placed around the inside of the jar, 
and to these were soldered the copper wires which led through 
the batteries and the galvanometer. In the bottom of this jar 
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was fixed a wooden handle which was firmly clasped by tlie 
subject during the experiment in order to avoid variations 
in the depth of submergence of the hand. The jars were 
placed on either side of a comfortable armchair in which the 
subject sat. An adjustable reading-rack was placed in front 
of him so as to obviate the necessity of movement. The 
method of registration was an adaptation of the one used 
by Radecki (116), in which light from the galvanometer mir- 
ror was thrown on a graduated scale, which was set at a 
distance of one meter from the galvanometer. A _ pointer, 
suspended from a cord, ran along the scale and could be made 
to follow the light as it changed its position. The cord which 
carried the pointer also carried a wire marker, which traced 
lines horizontally on the smoked paper of a kymograph. If 
now the deflections of light caused by the turning of the 
galvanometer mirror were accurately followed, the marks on 
the kymograph would indicate the exact amount of deflection. 


b. Results. a. Volumetric changes. These results admit 
of general description rather than tabulated statement. 1. It 
was observed that there was a marked attention drop where 
the subject was told to speak or read. The drop was much 
more decided when the subject was called upon to read, than 
when he was called upon to speak. This drop occurred in 
73 per cent. of the cases. 2. Immediately after the attention 
drop there begins a rise which usually lasts until the end of 
the period during which the subject is stuttering. This is 
found in go per cent. of the records. In some cases the rise 
is extreme, amounting in one case to 4.3 cm. in 43 seconds, 
and in another to 5 cm. in 31 seconds. 3. These rises are 
usually not uniform; they are characterized by many fluctua- 
tions, but they have a general upward tendency. In 62 per 
cent. of the records the general rise is interrupted by irregu- 
larities.11 4. Tests were made in which the subjects were 
asked to imagine themselves in situations in which they would 
be likely to stutter, and to recall, as vividly as possible, occa- 
sions on which they had stuttered. Some of the subjects were 


11 The extreme disturbances of breathing, and the various bodily 
movements which accompany the speech of the stutterer constitute a 
source of error in the use of the plethysmograph which must con- 
stantly and carefully be guarded against. The following phenomena 
were observed: Sudden bodily movements, especially of the hand, were 
found to distort the pulse curve and were thus recognized; true 
plethysmograms are found to be not in phase with the corresponding 
breathing-curves; the plethysmograms that are affected by breathing 
disturbances do not show these effects until from 3 to 5 seconds after 
the disturbance. 
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proficient in this, as their introspective reports afterwards 
showed ; but the curves showed no positive changes. In cer- 
tain cases there was a slight decline. 5. The most important 
result accruing from this part of the study is the fact that 
both the amount of the general rise, and the distortions of the 
plethysmograms are correlated with the degree of the severity 
of the stuttering (approximately estimated). This fact has 
been observed by several means. a. Records were made of 
normal individuals while reading; b. records were made of 
stutterers while speaking normally, as for instance, while some 
one was reading in unison with them; c. records were made of 
cases who could speak better while reading than while talking 
spontaneously ; d. finally cases of severe stuttering were com- 
pared with less severe cases. 


8. Changes in heart-rate. In tabulating the results of our 
study of the pulse-rate, three points of measurement were 
chosen ; first, a point in the period just prior to the speaking 
interval; secondly, a point at the beginning of the speaking 
interval; thirdly, a point at the close of the speaking interval. 
The measurements were made at ten-second intervals; and 
the numbers thus obtained were multiplied by six to give the 
pulse-rate per minute. 

When these results are averaged it is found that the pulse- 
rate for the first period is 90.2; for the second period, 99.8; 
and for the third period, 98.6. The range of variation of the 
first period is from 72 to 120; of the second period it is from 
78 to 126; of the third period it is from 72 to 129. One of 
the subjects, W. N., was only twelve years and seven months 
old. Lest there might be an error due to his naturally higher 
heart-rate, the results were again averaged with his figures 
left out. These averages are as follows: for the first period, 
88.9; for the second period, 99.1; and for the third period, 
97.2. These investigations continued through more than a 
year, so that the excitement due to the novelty of laboratory 
conditions cannot be assigned as an explanation of the find- 
ings. Preliminary tests, moreover, were carefully excluded. 

From the above results it appears, 1. that the average pulse- 
rate is above normal in the period anticipatory of speaking; 
2. that the second period is still more above the normal; 3. 
that the third period shows a greater average than the first, 
but less than the second; 4. that in general, under those con- 
ditions that are calculated to produce stuttering, the speech 
of the stutterer is attended by an abnormal acceleration of the 
pulse-rate. 
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yy. Galvanic Changes. The experiments here reported were 
continued through a period of only three months. While they 
have not gone far beyond the preliminary stage, the results 
seemed at least to merit mention. 

During the progress of these experiments both observation 
and introspective evidence indicated that a state of excite- 
ment was present in the subject when he took his seat in the 
chair in anticipation of the painful experience of speaking. 
The galvanometer deflection confirmed this indication. It 
was therefore found necessary to devise a means of reduc- 
ing this state of tension until the galvanometer reached a 
stable point which might be regarded as a zero point. We 
attempted by various methods, such as the phonograph, free 
and pleasant conversation, etc., to reduce the subject’s tension. 
During these preliminaries the experimenter was in a position 
to observe the changes in the galvanometer deflection without 
the knowledge of the subject.1* During this preliminary 
period of relaxation the deflection tended consistently in one 
direction (See Plates; see also Table V. p. 228). When the 
signal to read was given the deflection began to take the oppo- 
site direction, in some caess* immediately, in other cases after a 
few seconds. Succeeding most of the speaking records there 
is again a reversal in the direction of the deflection and a 
return to the initial direction of the relaxation period. In 
the midst of one reading period, the subject became suddenly 
amused and laughed at his own efforts at speaking. This 
caused a deflection of 15 millimeters in a direction corre- 
sponding to that of the initial relaxation period. Some 
records show continuous deflection in one direction, so that 
the greatest deflection appears at the end of the record. 
Other records tend to rise to the extreme position at the 
central part of the record, and then gradually subside toward 
the end. Others show deflections that are so sudden that it 
was impossible to follow accurately with the tracer all the 
changes that were indicated by the galvanometer mirror. It 
may be said that the subject in whom this condition was found 
to exist can read well under favorable conditions. He is a 
declaimer in the high school. Only occasionally does he halt 
at a word which he has seen ahead of him. It was at such 
places of anticipated trouble that the galvanometer changes 


13 Record 9, Table V (p. 228) shows the effect of failure to reduce 
this state of excitement. The subject’s introspections reported excite- 
ment at the beginning; and the slight variation as compared with other 
records is evident. 
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were obtained. The tabulated statement of the extent of 
these changes can be seen by reference to Table V, below. 


TABLE V 


The measurements given in this table are in millimeters ; 
the time of actual changes is recorded in seconds. The meas- 
urements are made in three periods as follows: Period I is 
the preliminary relaxation period; Period II is the interval 
during which the subject is speaking; while Period III is 
the final relaxation period after the speaking has ceased. 
The extent of the maximum variation is found at various 
points in the speaking period. It is found by measuring the 
lowest and the highest points in any single, continuous varia- 
tion that seems extreme. The columns under a indicate the 
extent of the variation during the periods indicated above 
them ; those under b show the time during which the variation 
took place. 


| Period 1. | Period Il. |Period IIl.| Maximum 
No. of Record, Subject 
a; b a b 6 
|A.N...) 25/1 | 47/7 |... 
|H. A...) 38 1.5; Bi3.5| 1.5 
| A.N...| 58 | 4.5 65 | 4.6 80 1.5 
| A.N...| 12) 1 1135 13|}0.8| 18) 4 


The findings so far as the present study has gone seem to 
show a. that the stutterer is subject to a period of galvanic 
disturbance prior to the speaking interval; b. that this condi- 
tion continues in varying degree throughout the interval of 
stuttering; c. that, as with the volumetric changes (See p. 
226), the degree of galvanic deflections varies approximately 
with the severity of the stuttering.™* 


14 Attention should be called to record eleven in Table V, in which 
the stutterer is reading in unison with the experimenter without stut- 
tering. The table shows much slighter variation in this record than 
in others of the same subject. In record 4 the galvanometer took the 
direction of relaxation while two stutterers are reading together; 
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V. INTERPRETATION 


It was thought best at the outset to approach the study 
of stuttering from the physiological side. This was done not 
without the expectation that these features would on exami- 
nation warrant generalizations which would possess diagnos- 
tic value. The findings from the purely physiological side 
have, however, forced the conclusion that, taken alone, they 
do not represent the essential features of the phenomenon. 
The physiological manifestations of stuttering may be de- 
scribed by such general terms as “ incdordinations,” “ dis- 
turbances,” “ asynergies,” etc.; but the description of the es- 
sential, uniform or characteristic features has not been pos- 
sible. The literature of the subject, and the writer’s own 
studies have failed to show precisely what are those physio- 
logical manifestations of stuttering that may be called path- 
ognomonic. The physiological accompaniments, as the fore- 
going results have gone to show, have not been uniform; and 
they have been found to be sometimes present and sometimes 
absent in the same individual. Nor has it been possible to 
establish the existence of a neuropathic diathesis, since it is 
impossible to know how many neuropathic symptoms are pri- 
mary or causal, and how many are secondary or sequential. 

On the other hand, however, it has been found that the 
presence of certain states of mind is a constant attendant if 
not an antecedent of stuttering. The writer’s opinion is 
that these are antecedent and causal; and the indefinite char- 
acter and almost unlimited variety of the physiological mani- 
festations of stuttering go to show that the latter are symp- 
tomatic of conditions which are central and not peripheral. 
The possibilities of inhibitions, which may be regarded as 
causing the initial break in the synergic functioning of speech, 
are enhanced as the source of control approaches the cortical 
regions on account of the multiplication of the synapses, 
which Sherrington regards as the seat of inhibition (130; 
192). The remaining portion of this paper will, therefore, 
be devoted to an attempt to set forth as far as possible those 
states of mind which are peculiar to the stutterer and which 
are associated with the function of speech. Since our sub- 
jects were not trained psychologists, it was naturally impos- 
sible for them to couch their descriptions in technical termi- 
nology. No attempt was made to suggest psychological terms 


curiously enough, neither one stuttered here, nor had any fear of 
stuttering. One of the subjects (A4.N.) had just previously given 
a record in which the deflection was 64 mm. in the opposite direction. 
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to the subjects; and for fear of doing violence to the facts 
we prefer to present the reports of introspections in their 
original form. 


VI. PsyCHOLOGICAL 


A. Emotions 


a. Historical. Hornig (77; 188) holds that, although fear 
and anxiety aggravate stuttering, they do not cause it, but 
are merely secondary manifestations. He grants that emotions 
can and do arise as effects of stuttering ; and these same emo- 
tions, forming memory complexes which associate themselves 
with the function of speaking, arise again when speaking is 
necessary to hinder it by producing the inhibitions, asyner- 
gies, etc., already described. So that certain emotions and 
stuttering are seen to operate in a vicious circle. Wundt holds 
(146; 65) that speech originated in the expression of emo- 
tion, and that movements of expression, of which speech is 
one, have continued to be closely allied with the emotions. 

Gutzmann’s position on this question seems difficult to 
make consistent. He believes that speech belongs to the 
movements of expression, and that it always exhibits a pleas- 
ant or an unpleasant affective tone (48; 385 ff.). Particularly 
does he think (/bid; Cf. p. 207, above) that breathing and 
voice, no less than the mimic muscles, are responsive to emo- 
tional conditions. Emotions, he says, always change the 
rhythm and the depth of breathing, the costal breathing being 
more responsive than the abdominal. The fact that costal 
breathing is more disturbed in stuttering than abdominal, in- 
dicates that emotions play a part here. He holds that the 
emotions affect the action of the vocal cords; and that they 
play a prominent part in the speech development of the child. 
The extreme emotion felt by the deaf-mute child on first 
learning to utter a word is cited in confirmation of this view. 
(Ibid., p. 395.) He grants further that the cortical and in- 
fracortical regions are more ready to discharge a function 
when stimulated by emotions; yet he holds that emotions 
are of no fundamental significance in the causation of stutter- 
ing. He believes that the child experiences no intensive de- 
pression on account of his stuttering, but that this feeling of 
depression comes only with maturer years and increase of 
intelligence. Many stutterers, he says, have no experience 
that could be called “anxiety before speaking,” though in 
reading, such an experience may appear in certain cases. He 
claims that he had observed “ visual indications ” of emotions 
in one subject just before coming to the letter k, which usu- 
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ally caused difficulty; but he asserts that the very contrary 
conditions are also found. His position is (66; 203) that it 
is possible to eliminate emotions from stuttering without al- 
tering the defect.*® 

Meumann (107; 578) holds that every child stammers at 
some time during his first or second year. When stammer- 
ing has occurred in the child, the ridicule and mocking of his 
associates may produce shyness and depression, which are 
fertile soil for the production of word-anxiety and lack of 
confidence,—both of which are symptoms which characterize 
the stutterer. One seems to be justified in supposing that 
stuttering never arises in a permanent form except through 
the intervention of an emotional shock. Mispronunciation, 
ataxia, lapsus linguae, and Versprechen may occur under 
certain circumstances in normal individuals; and these are 
similar to the first stage of stuttering. They are not patho- 
logical; but in the young they may readily become so. An 
American psychologist has given the writer a valuable illus- 
tration of this in a personal experience, which is quoted 
verbatim: “ Between the ages of sixteen and eighteen I under- 
went a dental operation for straightening the teeth. During 
the time when I was wearing a plate with attachments, my 
speech was seriously interfered with, and there were many 
sounds that I was unable to articulate clearly. On an occa- 
sion when a number of young people of my own age were 
present, I attempted to say something about preliminary col- 
lege examinations; the word “ preliminary ”’ caused me great 
difficulty, and finally, after several attempts, I was obliged 
to give it up and was greatly embarrassed by the incident. 
After the removal of the plate I still found myself unable to 
pronounce the word (preliminary) clearly and met with an- 
other embarrassing experience in consequence. I have never 
since felt safe in attempting to use the word in conversation, 
for although there is absolutely no physical defect and al- 
though I can always pronounce the word without difficulty 
by pausing a little and making an effort, yet any attempt to 
use it in conversation is likely to be followed by disaster. In 
consequence of this I invariably avoid using the word and 
substitute some other expression.” The genesis of stuttering 
through imitation may, in the writer’s opinion, be accounted 


15]t seems hardly necessary to remark that Gutzmann’s “ visual 
indications” are as inadequate for the detection of phy siological mani- 
festations of emotions as were the old methods of observation and 
palpation for the detection of abnormalities of breathing. The writer 
takes issue with Gutzmann’s position and presents data secured both 
from physiological registrations, and from introspective reports. 
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for on the same principle. Prior to the emotional experience 
which changes its character and makes it pathological, the 
imitative stuttering develops an increasingly habitual char- 
acter. Bonnet reports (15; 55) that in the case of some stut- 
terers the mouth is dry and bitter, and the tongue feels as 
though it were covered with a plaster-like substance. He 
finds that some stutterers have veritable trances during which 
one may observe all the secretory and vaso-motor phenomena 
that characterize emotions. He has noticed (15; 76) that 
stutterers have less difficulty in speaking when partially in- 
toxicated, because, as they report, they do not feel the same 
dread under these conditions. He agrees with Merge and 
Feindall that stuttering is more a matter of the emotions than 
of the intellect or the will; and with Morel that stuttering 
can, like obsession, be defined as being at bottom a morbid 
state of the emotions which expresses itself by motor diffi- 
culties, particularly in articulation, arhythmic breathing and 
vaso-motor disturbances. Stutterers on going to purchase 
a railroad ticket or an article in a store will often take along 
a card on which is written the name of their destination or 
the article wanted. Bonnet (15; 71) regards this as an un- 
mistakable sign of word-fear, which he thinks arises from 
the age of 8 to 9, and is particularly common between 15 
and 25. 

If Ribot is correct in holding (118; 171) that, in certain 
individuals, emotional memories are possible, while in others 
they are not, it would seem certain that stutterers belong to 
the latter class. Titchener claims that two classes of indi- 
viduals are not to be differentiated in respect to this capacity ; 
but that emotional memories are possible in every individual 
if the experiences have been sufficiently pronounced. “ When 
a boy is flogged at school,” he says (138; 493 ff.), “he has, 
besides the immediate pain of the flogging, all sorts of antici- 
patory and subsequent stirs of organic sensation,—flutterings, 
sinkings, chokings, breath-catchings, nauseas. If, when he 
recalls the flogging in later life, the cortical excitations that 
underlie his memory-ideas revive the splanchnic and other 
excitations that constitute the stimuli to organic sensations, 
then the scene comes back to him with its affective coloring 
upon it.” The stutterer apparently undergoes most, if not 
all, of the organic sensations enumerated by Titchener. And, 
upon recall, his painful experiences with attempts at speak- 
ing not only bring back memory-ideas with “ affective color- 
ing”’, but they revive in varying degrees the original organic 
experiences. 
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Appelt (1; 15) thinks that stuttering “is purely a psychic 
ailment at whose core stands the dread of speaking.” This 
acts as ‘‘an inhibiting agent ” to obstruct the speech.’® 


b. Results. Our data have been secured by two methods. 
1. The method of expression (138; 240 ff) employs apparatus 
for the registration of bodily changes during the act of speech 
by the stutterer. Detailed reports have already been made 
of the studies of breathing, vaso-motor, pulse, and galvanic 
changes. They therefore need only to be counted in this con- 
nection as objective data in the study. 2. The method of im- 
pression has, in the present research, been a difficult one to 
employ. The difficulty has been due not only to lack of psy- 
chological training on the part of the subjects, but to the fact 
that even on immediate retrospect the stutterer’s memory 
seems vague and hazy as to details. He is often wholly un- 
able to recall what he has read only an instant before. Indis- 
tinct memories of his environment and of the bodily sensa- 
tions connected with his strained efforts at speaking, espe- 
cially his remembrance of sensations in the throat, the chest, 
and the abdomen constitute his memory content. In some 


16 The part played by the emotions in stuttering has an important 
analogy in certain hysterical phobias. To Stekel it is more than an 
analogy, for he contends (136; 300) that stuttering is a form of hys- 
teria. The analogy is shown in certain pathological cases, for whose 
description the writer is indebted to Dr. Edward Cowles of Clark 
University. 

The first is a case of the fear of sweating reported from the McLean 
Hospital, Waverley, Mass. This subject was frequently distressed 
when at church or social gatherings by feeling very warm and by 
excessive perspiration. The hospital report states that “the patient 
might be playing cards when suddenly he would think that he was 
going to get hot; he would not sweat for a time perhaps, but the idea 
that he was going to sweat remained in his mind; he tried to get 
rid of the thought of sweating; he would become worked up and 
stirred up, feel a thumping about the heart, a disagreeable sensation 
in the region of the stomach, and the perspiration would come out.” 

The second case is that of the fear of nose-bleeding, which is re- 
ported in the Russki Medizinski Vestnik, December, 1901. A young 
man became subject to nose-bleeding, which was generally preceded 
by vaso-motor disturbances like blushing, blanching, chill and general 
malaise. If he happened to leave his handkerchief at home, or if 
he found himself in a place where it would be particularly distressing 
for his nose to bleed, it would then be most likely to occur. If while 
attending a lecture at the university the thought of nose-bleeding oc- 
curred to him it would bleed. (One can ask, in this connection, 
whether the fear or the bleeding constituted the obsession. And the 
same question is also pertinent in the case of stuttering. The writer 
believes that the weight of evidence, in the present study, shows that 
the true obsession is mental in the case of stuttering.) 


it 
| { 


234 FLETCHER 


cases a feeling of complete bodily relaxation quickly super- 
venes to affect the recall. Two subjects reported that this 
relaxation was so pronounced that they felt as if they would 
like to lie down and sleep after a siege of stuttering. One 
subject reported that while talking his attention was divided 
between what he wanted to say and what were his chances of 
saying it without stuttering. 

All of our subjects reported that certain letters and col- 
locations of sound looked ominous to them, if they ran their 
eyes ahead while reading. Synonyms are constantly employed 
as substitutes for the difficult words. 

It was found that if some one read the selection aloud with 
the stutterer, he was always able to read without stuttering. 
An attempt was made to obtain data regarding the states of 
mind under the two situations, in which the stutterer is read- 
ing alone, and in which he is reading in unison with some one 
else. (Graphic records have already been presented, showing 
that there are differences in physiological processes in the two 
cases, p. 228, footnote, etc.). 

Many subjects were sure that their feelings were different 
in the two cases, but were unable to describe the differences. 
One subject reported that he had “ much less fear of failing 
when reading with some one than when reading alone.” 
When reading with this subject (A. N.) the experimenter 
frequently skipped words, and even whole sentences; yet it 
was found that the stutterer continued to read through these 
intervals without stuttering. His introspective reports testi- 
fied that he felt “ secure” while reading alone in these inter- 
vals because he knew that if he “got stuck” he would be 
aided and prompted by the experimenter. 

Other subjects reported “ fear,” “ anxiety, uneasiness,” 
“ distrust ’”’ of themselves, “ lack of confidence,” ‘“ dread,” etc. 
“A feeling of strain” was frequently reported. One subject 
said that he often felt himself sweating; and many felt the 
rapid beating of their hearts. 

In describing his mental state during stuttering one subject 
(H. A.) said: “ When I am about to speak, I am usually 
in a somewhat excited state, sometimes more so than at 
others; when I get into that state I am unable to control 
myself and I fear the outcome. I experience an internal 
trembling and I frequently wonder if I show my excitement 
to any great extent. I wonder sometimes as to the effects 
of this on my physical condition. Often I wish that I would 
somehow vanish when I am in this condition; and at other 
times I should like to show my ability in other lines, such as 
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starting a fight or throwing some object through the window 
or door; it seems as if that would relieve my state of ner- 
vousness.” 

H. A. was found to be able to read fluently a card with 
whose contents he was familiar, especially if he had read the 
card before several times. On being asked to reproduce the 
contents of the card he would stutter severely. When asked 
to describe his feelings in these two cases he reported that 
in reading the card he felt “confident” that he could read 
it as he had done before; that he felt “ passive,” or “ indif- 
ferent.” When asked to reproduce the contents, he reported 
that his feelings were changed, that he now felt a “lack of 
assurance,” that he felt himself “ getting excited.” He would 
try to prevent this but the effort to do so made him worse. 
(Cf. the case of phobia, p. 233, footnote). On being asked to 
give the contents of the card he felt more self-conscious than 
in reading a familiar selection; he reports that his attention 
is “very poor” while talking, and that his muscles are very 
tense, especially those about the throat. Several subjects re- 
ported a “ feeling of dread” before approaching a stranger 
to whom they knew they .must speak. One subject (4. N.) 
said that if he entered a store to make a purchase and found 
no one there whom he knew, a dread seemed to take hold of 
him, and often he made his escape without purchasing. 

The introspections also showed that after the speaking in- 
terval there continues for some seconds a state of excitement 
which gradually subsides to an indifference-point. This is 
corroborative of the physiological findings already mentioned 
(p. 228, and Table V.). 


B. Attitudes 


In addition to the more pronounced types of mental dis- 
turbances which have been studied by the foregoing methods, 
there is to be mentioned a group of mental states which it 
seems best to designate as “ attitudes.” These states are not 
so pronounced or intensive as affections or emotions. They 
do not so fully emerge into consciousness, and hence they 
do not so readily admit of study; but they nevertheless exer- 
cise an important influence on stuttering. Binet (13) holds 
that in the attitudes, whether consciously perceived or not, 
we have the physiological basis of the emotions. Ferrari 
(36), in agreement with this position, suggests that the au- 
tonomic nervous system is the anatomical substrate of the 
emotional life in general as well as the attitudes mentioned 
by Binet. 
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The assumption of the existence of such attitudes, which 
differ from emotions perhaps only in degree, seems necessary 
to account for the extreme physiological effects which some- 
times attend what appear to be slight environmental changes. 
By means of this hypothesis it also seems easier to account 
for the strength of the morbid associations which characterize 
stutterers. These attitudes arising from apparently trifling 
causes are again and again found to determine the stutterer’s 
ability to speak. 

It is interesting to note that Geissler’s study of conscious- 
ness under negative instruction holds that suppression or in- 
hibition of articulation may be either ideational or attitudinal 
(40). Scripture (129) believes that stuttering is a psycho- 
neurosis, whose essential pathology lies in the disturbance of 
the stutterer’s feeling toward others. This disturbance of 
the feeling toward one’s environment is the phenomenon 
which is here to be discussed as an attitude. It appears in 
all degrees from what may be regarded as a primarily intel- 
lectual Einstellung to the stage at which it passes into an 
emotion, such as fear. 

In consequence of our lack of subjects trained in introspec- 
tion, no attempt could be made to analyze these states of 
mind; hence the data herein submitted are necessarily objec- 
tive and sometimes merely inferential. Sufficient facts are at 
hand, however, to make the point clear. The number of these 
facts could have been extended indefinitely. Appelt (1; 101), 
who was himself a stutterer for many years, says that travel- 
ing in a strange country has a marked salutary effect on stut- 
tering; pleasant company has the same effect. He finds 
further, a fact often noted, that in the presence of those who 
are in authority over or in any way superior to the stutterer, 
his difficulty is more pronounced. This is particularly true 
if his auditors watch him closely. 

It is usually easy for stutterers to talk to children or to 
animals. The thought that his observer is unacquainted with 
his difficulty is also helpful to the stutterer (1; 102). Nearly 
all stutterers are able to speak or read without stuttering 
when alone. Many stutter in conversation but do not stutter 
in public speaking. The most helpless stutterer studied by the 
writer had during one summer a position as “ spieler” for a 


side show at a summer resort. This position required him 
to stand in front of the tent and announce to the passers-by 
what was to be seen within. He filled this position with suc- 
cess. He stuttered violently in conversation; yet, whenever 
he was called upon in the laboratory to give his side-show 
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* spiel,” he could do so without stuttering. Such expedients 
as changing their style of speaking, as imitating some one’s 
peculiar form of speech, as getting away from their accus- 
tomed personality and playing a role usually make it possible 
for the severest stutterer to speak fluently and without diffi- 
culty. Pitres (15; 102) tells of a clown who played his 
role perfectly, but who stuttered so badly in private con- 
versation that he could not even say “ good morning.” Many 
stuttering actors show no stuttering when on the stage. Masks 
are found in many cases to relieve stuttering. One of our 
subjects (A. N.) reports that if he can get into the spirit of 
a poem as he reads it aloud, and can feel its meaning he can 
read it without stuttering. 

3onnet (15; 77) gives an instance of the use of smoked 
glasses in certain cases for the purpose of giving a feeling 
of isolation, which was helpful to the subject. Two of the 
writer’s subjects reported that they had less difficulty when 
speaking in the presence of distracting noises. One subject 
had a position in an office near a railroad. He found that he 
could answer the telephone when a train was passing, but 
otherwise he could not. One subject reported that he could 
talk better in a store if the counter over which he had to 
speak was a narrow one than he could if it was a wide one. 
Stutterers are delicately responsive to the moods, tempers 
and attitudes of their associates. They seem to “ feel the 
presence ” of others quickly and profoundly; and their ability 
to talk is profoundly influenced by this factor. 


C. Imagery 


It is a well-known phenomenon in psychology that the 
kinaesthetic images of a certain movement of the body affects 
the power of voluntary control of that movement (3); and 
this phenomenon is confirmed by the familiar facts of stutter- 
ing, which seems to take place more readily in those organs 
whose functioning is too complex to admit of direct represen- 
tation in consciousness. The act of breathing, for instance, 
can be imaged only partially and more or less abstractly, 
because the working of the diaphragm can not be imaged 
and can be controlled only through the lower arch of the 
abdominal wall. The diaphragm is especially concerned in 
the breathing abnormalities found in stuttering (66). To 
co-ordinate vocalization with breathing introduces the func- 
tion of another complication of muscles which does not admit 
of direct imaginal representation. The action of the articu- 
latory organs does admit of representation in consciousness, 
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and although stuttering speech manifests itself to the eye 
and to the ear as being primarily a disturbance of articula- 
tion, the real asynergy has been shown (p. 218, above) to be 
not merely in the articulatory system, but between this system 
and others, especially that of vocalization. Whispering, which 
involves only the musculatures of breathing and articulation, 
is usually found to be possible for stutterers. 

The organs of speech are neither completely under volun- 
tary control, nor are they exclusively non-voluntary. The ab- 
stract act of speech may be called voluntary; but the co- 
ordinated action of the muscles which execute the details of 
speech is non-voluntary. Speech movements, says Hoepfner 
(76; 268), are the first to lose their motor (concrete?) char- 
acter and to become what must be called abstract (begriffliche) 
movements. The conscious antecedents of speech movements 
seem to be general, vague, and except in the articulatory 
movements, lacking in details. More and more as speech 
matures is the attention shifted from the physiological process 
to the content of the thought to be uttered. It is suggested 
(32; 263) that the cortical centers send their impulses to 
groups of muscles and not to individual muscles. Stuttering, 
it is to be noted, is not confined to speech. Other groups of 
muscles which are comparable to the speech muscles in the 
degree of complexity and in the abstract character of the con- 
scious antecedents of their functioning show this same phe- 
nomenon. The writer has had one case of stuttering in 
deglutition co-existing with stuttering in speech. Bonnet 
(15; 328) reports a case of stuttering connected with defaeca- 
tion and deglutition. Scripture (128) and Neumann (112) 
report cases of stuttering in writing. 


D. Attention 


Zoneff and Meumann (149) have shown the effect of atten- 
tion on the quality of the breathing-curve. They find that in 
concentrated attention and in the emotions, the thoracic curve 
is more affected than the abdominal. (Cf. the findings re- 
ported on p. 215 of this paper.) It has long been recognized 
that attention plays a part in stuttering. It does not seem, 
however, to exert its influence only by direct action on the 
breathing-curve, but rather in more indirect fashion by af- 
fecting the morbid associations which themselves are the more 
direct antecedents of stuttering. 

The surgical operations practiced by Dieffenbach (28) are 
now thought to have owed whatever ameliorative effect they 
may be credited with to their influence on the attention of the 
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subject, or to suggestion. Placing corks or wedges between 
the teeth, shrugging the shoulders, tapping with the feet, 
pinching with the fingers, whistling or counting before speak- 
ing and numerous similar therapeutic expedients, all of which 
have been known to be effective in certain cases, seem to owe 
their efficacy to the fact that they distract the attention of 
the stutterer from his difficulty, and that, in consequence, 
they afford him a relief from the morbid inhibitions by which 
his speech is hindered. 

Stuttering has frequently been alleviated by the act of writ- 
ing during speech. Many stutterers can speak perfectly while 
sewing, embroidering, or playing the piano. Others resort 
to blowing the nose, to scratching the head, or to stroking 
the mustache before attempting to speak. One subject 
(A. N.) reported that in reading aloud alone, which he could 
do without stuttering, he often stopped to wonder at his 
success ; and whenever he did so, he at once began to stutter. 
If alone, he could recover himself; but when any one else was 
present, he could not. One person of normal speech, a psy- 
chologist, reported that there was one word which he had 
difficulty in using in public speaking. If he used the word 
without thinking about it, he had no trouble in pronouncing 
it; but if his attention should fall on it before he got to it 
he found it prudent to avoid the use of it. This, in intensi- 
fied form, is the common experience of the stutterer. It has 
already been noted (p. 221, above) that the so-called difficult 
consonants are generally found at the beginning of words. 
If the stutterer is able to begin a word he is in most cases 
able to complete it. It is to be noted that in all reading, at- 
tention is most keenly concentrated on the first parts of the 
words. The introduction of rhythm into speech has often 
had a marked effect on the stutterer’s ability to speak. 
Rhythm, expression, and distraction from fixed ideas consti- 
tute the essential principles of treatment according to Scrip- 
ture (125). 

Kussmaul (85; 23) stated that stuttering did not exist 
among the Chinese because of the rhythmic character of their 
speech. (The 1910 edition of his book, edited by Gutzmann, 
says that this defect should not exist among the Chinese.) 
The writer has made sufficient investigation of this topic to 
justify him in saying that stuttering does exist among the 
Chinese. Besides numerous private inquiries among persons 
who have lived in China and among those who have lived 
near Chinese settlements in America, an attempt was made 
to ascertain if the Chinese government had taken notice of- 
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ficially of the existence of the defect. The government had 
not taken official action on the question; but Mr. Jung Kwai, 
Secretary of the Imperial Legation at Washington, D. C., in 
answer to an inquiry, says that stuttering is by no means 
unknown in China, and that more than one member of the 
Legation at Washington is subject to this defect. 

Stuttering cannot, therefore, be said to be essentially related 
to rhythm in speech. The beneficial results derived from in- 
troducing rhythm into speech seem to ensue only so long as 
the innovation is a novelty to the stutterer, and therefore 
capable of affecting his attention ; its therapeutic value is lost 
when it is a natural characteristic of speech as is the case in 
the Chinese language. 

It is to be noted in conclusion that the wide variety of thera- 
peutic measures employed for the treatment of stuttering 
could have ameliorative effects only through their influence on 
some common factor such as attention. 


E. Responsibility for Aufgabe 


Associated with the emotions and attitudes already men- 
tioned, the realization of his responsibility for speaking weighs 
heavily on the stutterer. When a question is put to him, for 
instance, he feels the necessity to speak. If he does not speak 
he realizes that unpleasant consequences will follow; the per- 
sons with whom he has attempted to speak will become 
amused, or embarrassed, if not angry. If he were dumb or 
deaf the situation could be made intelligible to his auditors, 
but this cannot be done in his case. If he begins to speak 
and halts, unable to go further, the responsibility to proceed 
and the heightened feeling of his inability to do so overwhelms 
him. The realization of that demand, the idea that something 
is expected of him by way of reaction or reply or communi- 
cation in consecutive speech, that compulsion arising from a 
question put directly to him, or a social or business situation 
in which he may find himself, is the state of mind here meant. 
If it were necessary to choose some single psychological term 
in present use to designate this state, that term would be 
the “ Aufgabe consciousness.” With the stutterer the realiza- 
tion of the Aufgabe is keen, if not morbid; and, as will ap- 
pear from the facts, it determines his ability to speak in many 
instances, and is not confined merely to “coloring’”’ his re- 
actions. As typical of this feeling of the obligation or neces- 
sity to speak Bonnet (15; 69) mentions a stutterer who said 
that he possessed one good thing which he could use only 
when he had need of it, namely, speech. One of the writer’s 
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subjects (A. N.) said that he never had any trouble talking 
nonsense. Another subject (H. D.) reported that when called 
to the telephone he would frequently take the instrument in 
his hand and while raising it to his mouth would keep saying 
“hello” without removing the receiver from its hook. The 
instant he took the receiver off and got into connection with 
the parties at the other end of the line, and realized a necessity 
to speak, he became powerless to say anything. Another 
stutterer reported that he could talk better to his mother than 
to any one else because she seemed to have the ability to an- 
ticipate what he meant to say and could relieve him, at various 
points, of the necessity of continuing to speak. H. A. re- 
ports that he is helped if his auditor seems indifferent to 
what he is saying. H. D. states: “I stutter worse when a 
specific answer is needed, and when a person is looking at 
me to hear my answer; it is very hard for me to ask for a 
transfer, upon any particular car-line, such as Lincoln Street, 
Greendale, etc. Here a particular word must be spoken; 
there is no opportunity to substitute a word which I could 
pronounce more easily.” Gutzmann has noted that the stut- 
terer finds greater difficulfy when a choice of words is im- 
possible (48; 398). A. N. reports that he is less able to 
speak if he realizes that some one is watching him; the mere 
feeling of the presence of another person often renders him 
unable to speak. 

All of our subjects demonstrated their ability to read with- 
out stuttering when some one read in unison with them. The 
writer feels justified in concluding that, under these condi- 
tions, the stutterer is not so clearly conscious of the Aufgabe. 
This relief from the complete responsibility imposed by the 
Aufgabe, together with the accompanying or consequent 
changes in emotion-states, already described as characteristic 
of these situations (pp. 231ff, above), seems to be an adequate 
indication of the principle involved. 

In certain tests, already described (p. 225f.), the stutterer 
was asked to recall circumstances under which he had stut- 
tered or would be very likely to stutter. The results were 
wholly negative. The reason seems to be that in this case 
the stutterer was entirely relieved of the task of speaking; 
and all efforts to revive the physiological processes by mere 
recall failed. 

The assumption of the Aufgabe is only possible when speak- 
ing has meaning. Breathing, vocalization and articulation, 
taken separately or in co-ordination, are possible for the 
stutterer provided they do not have to codperate so as to pro- 


{ 
j 


242 FLETCHER 


duce significant speech. That singing is possible to the stut- 
terer seems to be due for the most part to the fact that sing- 
ing consists chiefly in vocalization (p. 220, above), and to the 
fact that singers do not so much feel the responsibility of 
conveying some meaning to their auditors. 


F. Psychoanalysis 


An impetus to the discussion of psychoanalysis in its rela- 
tion to stuttering was given by Gutzmann (55) in his review 
of two books on the subject (Eine neue psychologische Be- 
handlungsmethode des Stotterns by Netkatschew; Nervdse 
Angstzustinde und ihre Behandlung by Stekel). In his dis- 
cussion, Gutzmann adheres (55; 68) to his original somato- 
genic theory of stuttering. He claims that the emotions pres- 
ent are secondary and not primary; and that stuttering is not 
an anxiety neurosis but an incodrdination neurosis due to 
congenital weakness of the speech apparatus. Stekel (p. 233, 
footnote) holds to the psychogenic theory of stuttering, and 
classifies it as a form of hysteria with an anxiety mechanism 
which originates in sexual traumata. 

Laubi had taken the position (91) that stuttering is due to a 
mental cause but is dependent upon peculiar diathesis in the 
form of congenital or acquired structural changes in the nervous 
system. The fact that it yields to such a variety of treatments 
warrants him in calling it psychogenic. In a subsequent dis- 
cussion (90) he cites a case which he claims to have improved 
by psychoanalysis. Emotional memory-complexes he finds to 
be the cause of stuttering. The emotional excitability may be 
either inherited or acquired. In the latter case, if the emo- 
tional experience is not originally related to speech it may 
become so related by a process of transfer (Freudian). For 
instance, if stuttering should arise in a child as a result of 
its being bitten by a dog named Schnauz, the emotional com- 
plex will be connected with the memory of that name; and 
the child thereafter will probably be found to stutter on all 
sch sounds. Gutzmann replies (56) that hypnotic-psychoan- 
alytic methods have not been successful in the treatment of 
stuttering, that strong mental stimulations may cause stutter- 
ing but only under two conditions,—when the excitement is 
strong, and when the individual is susceptible. Structural 
modifications are produced in both cases; and these he re- 
gards as the essential causes of the defect. 

Appelt (1) holds to the Freudian view of stuttering. He 
attempts to show (1; 109) how erotic impressions, which arise 
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from fondling in childhood, come under the influence of edu- 
cational restraints, and may for that reason give rise to in- 
tensive inhibitions. The rise of stuttering depends upon the 
extent of the repression (Verdriingung) and the peculiar dia- 
thesis of the individual. He holds that shock, fright or disease 
never produce stuttering, but that these factors are often re- 
garded as causes by parents and physicians, whereas the real 
causes lie farther back. Imitation can only cause stuttering 
where the imitator and the imitated have the same complexes. 
Freudian identification must be present in the form of an 
unconscious inference that if the stutterer observed can have 
such paroxysm of speech, the observer himself may also have 
them since he possesses the same complexes. Appelt classes 
stuttering (1; 133) with the phobias and the obsessions. The 
physical and mental symptoms of stuttering are “ merely the 
projections of the conflicts which have accumulated in the 
emotional complex. All paroxysms of stammering (stutter- 
ing) are produced by energy which is supplied by suppressed 
libido.”*7 

The writer is unable to accept the Freudian interpretation 
of stuttering for the following reasons: 

J. He agrees with Gutzmann that the employment of the 
method of psychoanalysis has not been sufficiently successful 
in the treatment of stuttering to warrant its adoption. Treat- 
ments based upon other diagnoses have been much more suc- 
cessful. Mere suggestion, wholly aside from the Freudian 
hypothesis, seems sufficient to explain the results of the use 
of the method. 

2. Emotional memory-complexes in children may be ac- 
counted for without reference to the sexual element from the 
facts, a, that speech in general possesses a genetically emo- 
tional character ; b, that speech in the child is usually attended 
by stronger feelings and emotions than in the case of 
the adult; c, that morbid conditions easily arise with the child 
from various causes, such as embarrassment resulting from 
errors of speech, from criticism, from ridicule or from mock- 
ery; d, that the child at an early age is compelled to use the 
complex musculatures of speech without the possibility of devel- 
oping slowly by the use first of the more fundamental and then 
the accessory, according to the law for the best development 
of motor co-ordination; e, that emotional memory-complexes 
may arise from nervous shocks other than sexual. 


17 Scripture (Stuttering and Lisping, New York, 1912) seems at the 
present to accept the Freudian view of stuttering. 
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3. There seems to be no adequate reason for supposing 
that only those emotional complexes which have a sexual 
origin can cause stuttering. Such a theory of stuttering, 
when one attempts to apply it, is found to necessitate the 
introduction of another theory, namely, that of transfer, to 
explain how sexual traumata are switched into the function 
of speech. 

4. The hysterical conditions supposed to be caused by the 
suppression of the sexual complexes seem to be more charac- 
teristic of females than of males, while stuttering is many 
times more common in males than in females. (See pp. 207f.) 


G. Association 


In a former section (p. 221) it was shown that the 
difficulty encountered by the stutterer in the pronouncing of 
certain letters is determined, not by the nature of the letters 
themselves, but by the experiences associated in the stutterer’s 
mind with the use of those letters. One of the subjects, 
W. N., acquired a persistent tendency to stutter in pronounc- 
ing a particular word in consequence of one unsuccessful 
attempt to give a number while going through his regular 
test in counting from one to twenty. To instruct him to be 
on his guard as he came to that number seemed each time to 
furnish a positive suggestion to stutter. 

Bonnet (15; 75) cites a similar case: A soldier had an- 
swered “ present” for three months without stuttering. One 
day when the roll was called by a sergeant who had pun- 
ished him the day before, he was unable to answer “ present ” ; 
and he continued to stutter only when that particular officer 
called the roll. Bonnet holds that any case of stuttering which 
originates in reading will remain a case of reading-stuttering. 
The same phenomenon appears in reciting, in telephoning, 
etc. This may be called “ associative stuttering.” It is not, 
however, to be construed as meaning a new variety of stut- 
tering. If we extend the notion of association beyond the 
range of conscious ideas and make it include a wider range 
of physiological processes, all stuttering may be said to be 
associative. As a descriptive term there appears no objec- 
tion to regarding stuttering as an “ associative neurosis ” pro- 
vided one agrees with Donley (33) that this does not repre- 
sent a “disease entity,’ or a “disease form,” but only a 
“functional variation.” The rise of vaso-motor, secreto- 
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motor, and other physiological changes through association, 
when there is no conscious recall, is not peculiar to stutterers 
alone.** 

Langfeld’s studies (87) show that in association experi- 
ments, where the reagent is instructed not to respond with 
the name of the presented picture, the negative Aufgabe may 
produce a “ locking of the muscles of the organs of speech,” 
which sometimes occurs without “consciousness of the in- 
struction or of a judgment.” He finds that suppression may 
be present in various forms, from a voluntary act to a purely 
automatic reaction. In the case of the stutterer, the Aufgabe 
consciousness involves no explicit negative instruction but 
the complex of associations which is antagonistic to the posi- 
tive instructions is effective in accomplishing the inhibition. 

Hoepfner (76) holds that stuttering is an associative apha- 
sia. This term is objectionable only in that it generally implies 
an organic lesion or a structural malformation. 

The mechanization of associations and the fixing of neural 
paths is unquestionably present in stuttering; and, in so far, 
stuttering falls within the category of habit, unless we choose 
to limit the notion of habit to the modifications produced by 
repeated performance.’® 

Stuttering arising from shock, from disease, and from imi- 
tation (which in some cases may be repeated very few times), 
is obviously not due to repeated performance. Just how being 
bitten by a dog (53; 92) can produce stuttering in the same 
fashion in which habits are acquired is not easy to see; but 
it is possible that, in such a case, speech may be regarded as 
the natural mode of defence through which the nervous shock 
found expression, and in doing so fixed the line of nervous 
discharge as effectively as repeated performance would. In 
such a case the whole anxiety neurosis or association complex 
must become switched off into the function of speech, so that 
it no longer attaches itself to the particular experience of 
being bitten by a dog, which was the original cause of the 


18 Betz (11; 273 ff.) reports an incident which seems to have a 
bearing here: One day, on a street-car, he saw a fellow passenger 
light a cigar and settle back in his seat for a comfortable smoke. But 
a sudden jolt of the car dislodged the cigar and threw it upon the 
floor; and the ludicrousness of the incident caused Betz to smile. A 
few days later he saw a stranger whom he felt he had seen before. 
In his prolonged effort to “place” the stranger he found himself smil- 
ing; and the reproduced smile proved to be the medium through which 
the street-car incident and the smoker’s face were finally recalled. 

19 Cf. Baldwin and Stout’s discussion of habit in Baldwin’s Dic- 
tionary. 
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shock, but to the general function of speech. It would, then, 
no longer be a general condition of anxiety but would be con- 
nected only with the act of speaking. 

The part played by the element of conation in stuttering 
also seems to differentiate it from habit as commonly under- 
stood. In the first place stuttering in all of its pathological 
aspects can scarcely constitute the goal of voluntary effort. 
The imitation of stutter movements, to be sure, may be volun- 
tary and as such may obey the laws of the acquisition of 
habit, but when this mere imitation of the stutter movements 
gets to be actual stuttering a new condition arises in which 
the individual becomes a victim not merely of the motor habit 
acquired through a few repetitions but a victim rather of the 
associated mental conditions. To illustrate, the writer has 
the history of a case in which a child became a stutterer by 
attempting to show his mother how a clown had stuttered in 
a circus. If stuttering were a mere motor habit it is evident 
that the clown would have been much more of a stutterer 
than the child by reason of the constant repetition of stutter- 
ing in his daily performances. 

Again, just as “ repeated performance” is not essential to 
the rise of stuttering, and when carried out does not always 
result in stuttering, so it is found that “cures” are not al- 
ways effected in the same fashion in which one motor habit, 
for instance, is supplanted by another. Many stutterers, for 
instance, are cited (125, 126, 127) who ceased to stutter al- 
most immediately when shown how to introduce some new 
variation, such as rhythm, into their speech. 

It is to be noted further that if stutter movements were 
simply motor habits like peculiarities of hand-writing, for in- 
stance, they would be expected to occur with equal if not 
increased facility in the absence of attention. It has already 
been shown (p. 239) that stuttering tends to disappear 
when the stutterer’s attention is distracted from his speech. 

From the above considerations the writer has concluded 
that the term “ habit” does not wholly describe the true con- 
ditions of stuttering, and that if the term is to be employed 
it should be used to designate rather the mental states which, 
it is held, constitute the essential pre-conditions of stuttering. 
But it is to be borne in mind that these mental states do not 
obey the law of habit by coming into being through volitional 
conation, nor are they marked by a progressive decrease of 
this volitional element until the habit has become fixed. In- 
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stead they come involuntarily and there is no evidence against 
the assumption that they continue to be opposed in equal 
degree by the will of the stutterer. 


VII. 


The study of heredity in its relation to stuttering would 
not come within the scope of an experimental attack upon 
the problem, such as the writer has undertaken. It will, 
therefore, be mentioned only in so far as it has a bearing on 
the conclusions reached in the present study. The facts so 
far known seem only to warrant opinions rather than defi- 
nite conclusions regarding the inheritance of the defect; and 
the opinions differ. Gutzmann believes that stuttering is due 
to inherited peculiarities of structure (55, 61, 122, 180) ; and 
this view is accepted by writers less well known (15;21). 
McReady (97) classifies stuttering with amusia, and states 
that it is due to “ biologic variations ” in the brain centers. 
This view illustrates the futility of undertaking to base stut- 
tering on physical stigmata. A distinguishing characteristic 
of stuttering is its intermittence (p. 205) ; if persons afflicted 
with amusia were found to possess the power of tonal dis- 
crimination when in certain states of mind and not when 
in others there would be some grounds for classifying the 
two defects together. 

One cannot but admit the possibility and even probability 
that a favorable neuropathic diathesis is present in the stut- 
terer; but it is acknowledged that this does not explain why 
many persons of neuropathic diathesis never stutter. The 
causation of stuttering by imitation also seems out of accord 
with the structural explanation of the defect. To establish 
the hereditary character of stuttering one must find a stutterer 
who is descended from stuttering ancestors, and who has 
never observed stuttering in others, which is obviously a very 
difficult thing to do. One of the writer’s subjects (W. N.) 
was the son of a stutterer; and the father reported that he 
himself had acquired the defect by imitating a school-mate. 
To assert that the son inherited the father’s acquired character 
would be to cut the knot of the whole inheritance problem at 
once. Such errors as this, it is feared, have crept into statis- 
tical reports on the problem of heredity in stuttering. 


VIII. ConcLusions 


1. The motor manifestations of stuttering are found to 
consist of asynergies in the functioning of the three muscula- 
tures of speech,—breathing, vocalization, and articulation. 
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2. Accompanying these asynergies there are also to be 
found tonic and clonic conditions of other muscles which are 
not involved in normal speech. These accessory movements 
tend to become stereotyped in each individual. 

3. Stutterers are found to differ widely in type of asynergy, 
and particularly in accessory movements. It is, therefore, 
impossible to assert that any form of breathing, of articula- 
tion, or of vocalization constitutes the essence of stuttering. 

4. Besides the motor manifestations of stuttering there are 
other accompanying conditions which consist in disturbances 
of pulse-rate, and of blood distribution, and in psycho-galvanic 
variations ; these changes appear before, during, and after the 
speaking interval. The intensity of these manifestations is 
found to vary approximately with the severity of the stut- 
tering. 

5. The essential condition of the rise of stuttering seems 
to be a complex state of mind, which should be classified 
generically as feeling, in the wider sense of that term (138; 
227). It is to be noted, however, that the quality rather than 
the intensity of these feeling states governs the rise of the 
defect. Certain forms of excitement, such as that incident 
to speaking in public, for example, caused stuttering to dis- 
appear entirely in over fifty per cent. of our cases. 

6. In general the feelings that tend toward inhibition or 
depression, such as fear, anxiety, or dread, or shame or em- 
barrassment, are the ones that are most likely to be the pre- 
cursors of stuttering. Probably all of these attendant mental 
states operate in a vicious circle in that they act as both 
cause and effect. The writer is of the opinion that in general 
the permanent condition of nervousness that is thought to be 
characteristic of stutterers should be regarded as effect rather 
than cause. 

7. The states of feeling that have to do with the produc- 
tion of stuttering vary in degree from strong emotions to mere 
attitudes or moods. These latter are often so slight in degree 
that it is difficult for the subject to report their presence, and 
yet by the logical “‘ method of difference ” it seems necessary 
to consider their presence as a causal factor. 

8. In addition to states of feeling, stuttering seems to be 
affected by the quality of mental imagery, by attention, and 
by association. All movements that, like those of speech, are 
incapable of clear and detailed imaginal representation in con- 
sciousness are, in the same way as speech, liable to functional 
disorders that are analogous to stuttering. When the stut- 
terer’s attention can be distracted from his speech his stut- 
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tering generally ceases. The affective and emotional experi- 
ences associated with the pronunciation of sounds, rather than 
the nature of the sounds themselves, determine the rise of 
stuttering. 

g. Stuttering, therefore, seems to be essentially a mental 
phenomenon in the sense that it is due to and dependent upon 
certain variations in mental state. Hence the study of stut- 
tering becomes a specifically psychological problem; and it 
seems evident that a detailed analysis of all the various as- 
pects of the phenomena of stuttering will furnish important 
contributions to general psychology. 
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X. ILLUSTRATIVE PLATES 


Typical records are here reproduced to illustrate certain 
physiological phenomena that accompany stuttering, not all 
of which are amenable to detailed description or tabulation. 
The records read from left to right; the time is recorded in 
seconds. In all the breathing records the amount of inhala- 
tion is registered by the downward movement of the stylus, 
that of exhalation is indicated by the upward movement; the 
duration of both inhalation and exhalation is measured by 
the extent of the movement in the horizontal direction. By 
comparing all points of each curve that lie on a line drawn 
perpendicular to the line of movement of the drum the tem- 
poral relations of the different phases of the processes re- 
corded can be determined. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


PLate A gives two records taken at different intervals and showing 
the thoracic curve above and the abdominal curve below in each case. 
Below the abdominal curve of each record, the registration of the 
microphone is shown by the up and down movements of the stylus. 
The abnormality of this record is shown in the arhythmic character 
of the breathing curve and also in the scantiness of the voice record. 


Piate B is reproduced for the purpose of comparing it with record 
C following to illustrate the possibility of both normal and abnormal 
speaking in the same subject. The perpendicular lines are drawn to 
show the method of comparing the several registrations. In this 
record the subject is stuttering, while in record C he is speaking 
normally. Note the tendency to attempt to speak when the lungs 
are empty, and even during the exhalation period. 


PLATE C is to be compared with record B. The regular succession 
of inhalation by exhalation, the short inhalation and the long ex- 
halation period, also the complete utilization of the exhalation period 
by vocalization, as shown by the microphone record, are the chief 
points of difference between the two. 


Priate D gives a plethysmogram showing simultaneously the volu- 
metric changes and the heart-rate, also the thoracic and the abdominal 
breathing curves. Sudden breathing and vaso-motor changes are seen 
to mark the period of the beginning of speech. 


Pate E gives the same as record D with the addition of a voice 
record. In addition to the marked irregularities of the breathing 
curve the steady rise of the plethysmographic curve is to be noted. 
The full extent of this rise 1s greater than could be shown in the 
length of the reproduction here given. 


Pirate F shows the tracings that followed the deflections of the 
galvanometer during the stuttering of two subjects H. A. (top), and 
A. N. (bottom). A. N. is a much worse stutterer than H. A., and 
there is also found in his case a much wider deflection. It is seen 
that A. N.% curve reaches a maximum and then moves gradually in 
the direction of relaxation, or upward. 


Piate G shows the galvanometer deflections obtained from the same 
subject when reading under different conditions. In the first regis- 
tration, A. B., the subject, is reading alone and stuttering. In the 
second registration he is reading with the experimenter, a to £, with- 
out stuttering, and also relaxing, 6 to y. The introspective report of 
this record showed the presence of “ strain,” and “lack of confidence” 


in the first registration, and “ less emotional excitement” in the second. 
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I. INTRODUCTION 


The parts of the organism which are peculiarly activated 
in affective states are the glands and smooth muscle of the 
viscera. Although hurried breathing, and trembling, and char- 
acteristic bodily postures and facial expressions implicate the 
skeletal muscles, these muscles, under the will, may be sent 
into similar patterns without emotional experience, or in the 
throes of an emotional disturbance they may be set in decep- 
tive patterns of quite opposite meaning—for example, we can 
smile through our tears. The pouring out of tears, however, 
and the “cold sweat,” the dilation of the pupils, the erec- 
tion of hairs, the pallor from contracted blood-vessels, the 


* From the Laboratory of Physiology in the Harvard Medical School. 
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rapid heart—all these are changes from the routine of life, 
in organs not subject to voluntary control, in organs which 
are only roused thus from their normal even tenor by the 
rush of a wave of feeling. So characteristic are these dis- 
turbances of the viscera in affective states that they have been 
regarded, in the well known James-Lange theory, as giving 
rise to the peculiar qualities which differentiate emotional ex- 
periences from one another. 


II. THe GENERAL ORGANIZATION OF THE AUTONOMIC NER- 
vous SYSTEM 


The glands and the smooth muscle of the viscera are, so far 
as is now known, never innervated directly from the central 
nervous system. Always there is interposed between the vis- 
cera and cerebrospinal neurones an extra neurone lying wholly 
outside the central nervous system. These outlying neurones,' 
with cell bodies grouped in ganglia (G’s, Fig. 1) or distributed 
in the viscera themselves (see e.g., heart and stomach, Fig. 
1), form the so-called “ autonomic system.”* The neurones 
connecting the central nérvous system with the peripheral 
ganglia do not pass out in a continuous series all along the 
cerebrospinal axis, but are separated by the roots of the nerve 
plexuses of the fore and hind limbs into three divisions. In 
front of the fore-limb plexus is the cranial division of the 
autonomic; between the fore-limb and the hind-limb plexuses 
is the thoracico-lumbar autonomic (or “ sympathetic system,” 
in the older terminology) ; and after the hind-limb plexus is 
the sacral autonomic. These three parts of the autonomic 
system have a number of interesting peculiarities. 

1. The thoracico-lumbar autonomic is distributed through- 
out the body—to the eyes, the heart, the lungs, the digestive 
and genito-urinary tracts, and extensively to the walls of 
blood vessels and the smooth muscles of hairs. 

2. The efferent fibres from the central nervous system may 
extend through several of the sympathetic ganglia and give 
off connections to cell bodies of the outlying neurones in each 
of them (note connections, Fig. 1). Although similar relations 
exist between afferent sensory fibres and cell bodies in a 


1 Possibly these outlying neurones act as “transformers,” modify- 
ing the impulses received from the central source, and adapting these 
impulses to the peculiar tissues—glands and smooth muscle—to which 
they are distributed. 

2For most of our knowledge of the organization of this system 
we are indebted to Langley and his collaborators. See J. N. Langley: 
Ergebnisse der Physiologie, Wiesbaden 1903, 112, p. 818, for summary. 
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Figure 1.—Diagram of the more important distributions of the 
autonomic nervous system. The preganglionic fibres are in solid lines; 
the postganglionic in dash-lines. The nerves of the cranial and sacral 
divisions are distinguished from those of the thoracico-lumbar or 
“sympathetic” division by broader lines. A + mark indicates an 
augmenting effect on the activity of the organ; a — mark, a de- 
pressive or inhibitory effect. 
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series of segments in the spinal cord, the operation in the two 
cases is quite different. In the spinal cord the afferent impulse 
produces directed and closely limited effects, as, for example, 
when the left hind limb in a spinal animal flexes in response 
to a noxious stimulus applied to the left foot, without general 
involvement of the rest of the body in the response. In the 
action of the sympathetic, on the other hand, the numerous 
connections of single fibres with more peripheral neurones, 
seems to be not at all arranged for specific effects in this or 
that region. There are, to be sure, variations in the degree 
of functional involvement of different parts; for example, 
dilation of the pupil in the cat occurs more readily than erec- 
tion of the hairs. It may be that specially direct pathways 
to the eye are present for common use in non-emotional states, 
and that only slight general disturbance in the nervous system 
would be necessary to send impulses by these well-worn 
courses. Thus tears might flow although other parts inner- 
vated by the sympathetic might be little disturbed. But we 
have no means of voluntarily wearing these pathways, and, in 
general, the neurone relations in the sympathetic seem devised 
for widespread diffusion of impulses. 

3. The cranial and the sacral autonomic divisions differ 
from the thoracico-lumbar in having only restricted distribu- 
tion; the cranial to the eyes, the heart, single arteries, the 
lungs, and the stomach and small intestine ; the sacral to single 
arteries, the distal colon, the bladder and external genitals 
(see Fig. 1, cranial and sacral distribution). 

4. The efferent fibres from the central nervous system to 
the sacral and cranial divisions of the autonomic have few of 
the distributed connections typical of the thoracico-lumbar di- 
vision, but, like nerves to skeletal muscles, innervate separate 
organs (compare, ¢é.g., cranial and sympathetic supply to 
heart and stomach, Fig. 1). This singleness and separateness 
of connection is assured in many instances by the imbedding 
of the outlying neurones—as in the heart and stomach—in 
the body of the viscus itself. 

5. As indicated in the foregoing lists, many of the viscera 
are innervated both by the sympathetic and by the cranial or 
sacral parts of the autonomic. When the mid-part meets 
either end-part in any viscus they are antagonists.* Thus the 
cranial supply to the eye contracts the pupil, the sympathetic 
dilates it; the cranial slows the heart, the sympathetic accele- 
rates it; the sacral contracts the distal colon, the sympathetic 


3T. R. Elliott: The Action of Adrenalin. The Journal of Physiol- 
ogy, XXXII, 1905, 401-467. See pp. 424, 425. 
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relaxes it; the sympathetic contracts the urethra, the sacral 
relaxes it. These effects are indicated in Fig. 1 by + for 
contraction, acceleration, or increased tone, and by — for 
inhibition, relaxation, or decreased tone. The vagus nerve has 
a primary brief inhibitory effect on the stomach and small 
intestine ¥ ; its chief effect, however, is to produce contrac- 
tion and increased tone in these organs. Probably these peri- 
pheral oppositions have counterparts in the organization of 
central neurones, just as antagonistic muscles are reciprocally 
innervated because of central arrangements, for Sherrington 
has noticed, and I can confirm the observation, that even 
though the sympathetic is prevented from acting the pupil 
dilates in a paroxysm of anger—due, no doubt, because the 
response is rapid, to central inhibition of the cranial supply 
to the constrictor muscles. 

6. The adrenal glands produce a substance (adrenin, epine- 
phrin, or adrenalin) which, in extraordinarily minute amounts, 
affects the structures innervated by the sympathetic precisely 
as if they were receiving nervous impulses. Thus adrenalin 
injected into the blood will cause dilated pupils, erect hairs, 
rapid heart, constricted bloodvessels, inhibited activities of the 
alimentary canal, and liberation of sugar from the liver. 

7. The adrenal glands are innervated by preganglionic 
fibres of the autonomic group, and stimulation of these nerve 
fibres will cause a pouring out of adrenal secretion into the 
blood stream.** 

The foregoing brief sketch of the organization of the auto- 
nomic system brings out a number of points that should be 
of importance as bearing on the nature of the emotions which 
manifest themselves in the operations of this system. Thus 
it is highly probable that the sympathetic division, because ar- 
ranged for diffuse discharge, is likely to be brought into activ- 
ity as a whole rather than in parts. Also, because antagonisms 
exist between the middle and either end division of the autono- 
mic, affective states may be classified according to their ex- 
pression in the middle or an end division and these states 
would be, like the nerves, antagonistic in character. And 
finally, since the adrenal glands are innervated by autonomic 
fibres of the mid-division, and since adrenal secretion stimu- 
lates the same activities that are stimulated nervously by this 
division, it is possible that disturbances in the realm of the 
sympathetic, although initiated by nervous discharge, are au- 


3aT. R. Elliott: The Innervation of the Adrenal Glands. The 
Journal of Physiology, XLVI, 1913, 280 ff. 
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tomatically augmented and prolonged through chemical action. 
Some recent researches in which these considerations were 
kept in mind are now to be reported. 


III. THe OPperATION OF THE THORACICO-LUMBAR AUTONO- 
mic Division IN PAIN, FEAR AND RAGE 


When a dog barks at a cat in confinement, the cat may 
strive to escape or crouch in a farther part of the cage, or it 
may rush forward in attack. The changes of smooth-muscle 
functions in the animal, either in crouching fear or in attack- 
ing rage, are much the same. The pupils are large, the mo- 
tions of the stomach and intestines are inhibited, and the hair 
is erect on the back and tail—from one end to the other, the 
animal shows the effects of sympathetic innervation.* Do the 
adrenal glands share in this general excitation of the mid- 
division of the autonomic at times of great emotional stress? 

This question was taken up by de la Paz and myself about 
three years ago.° We found that when a cat is frightened or 
enraged by a barking dog, blood near the opening of the 
adrenal veins gave definite evidence of the presence of adrena- 
lin (tested by relaxation of the rhythmically-contracting in- 
testinal strip), whereas blood from the same region previous to 
the excitement was ineffective. Later Hoskins and I found 
that strong stimulation of the sciatic nerve in an anaesthetized 
animal—such stimulation as would cause severe pain if the 
animal were not anaesthetized—resulted in greater activity of 
the adrenal medulla, as indicated by the increased amount of 
adrenalin in the blood.® 

These observations on the effects of fear, rage and pain 
have been supported by Elliott’s study of the adrenalin content 
of the adrenal glands as affected by experimental procedures.’ 
He found that “ fright,” induced in cats by morphia or by 
8-tetrahydronaphthylamine, exhausts the glands, and that ex- 
citation of afferent nerves, such as the great sciatic, also causes 
adrenalin to disappear. These results are what could be rea- 
sonably expected, for major emotions, as fear and rage, and 


4W. B. Cannon: The Mechanical Factors of Digestion, London and 
New York, 1911, pp. 227. See p. 217. 

5 W. B. Cannon and D. de la Paz: Emotional Stimulation of Ad- 
renal Secretion, American Journal of Physiology, XXVIII, to911, 
-70, see p. 64. 

6W. B. Cannon and R. G. Hoskins: The Effects of Asphyxia, 
Hyperpnoea, and Sensory Stimulation on Adrenal Secretion. Amer- 
ican Journal of Physiology, XXIX, 1911, 274-279, see p. 278. 

7T. R. Elliott: The Control of the Suprarenal Glands by the 

Splanchnic Nerves. Journal of Physiology, XLIV, 1912, p. 400. 
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such sensory stimulation as in a conscious animal would be 
painful, are known to be accompanied by nerve impulses pass- 
ing out via sympathetic fibres—impulses causing dilation of 
the pupils, inhibition of gastric peristalsis and secretion, and 
contraction of arterioles. And, as previously stated, the ad- 
renal glands have been proved to manifest increased secretory 
activity when affected by nerve impulses coming via these same 
pathways. 

Artificial stimulation of splanchnic nerves not only liberates 
adrenalin but also releases sugar from the liver.* Sugar is 
thus so greatly increased in the blood that it appears in the 
urine (glycosuria). If, however, the adrenals are removed 
from the body, splanchnic stimulation will not evoke glyco- 
suria. The participation of the adrenal medulla, therefore, 
seems to be essentia! for the mobilization of sugar in the blood, 
when that is accomplished by nerve impulses. 

Since adrenal secretion is increased in major emotional 
states and on stimulation of nerves for pain,—and since hy- 
perglycaemia is the normal accompaniment of such experi- 
mental nervous stimulations as evoke an increased adrenal 
secretion, it might reasonably be expected that fear, rage and 
pain would give rise to hyperglycaemia. 

That experimental procedures attended by pain result in the 
appearance of sugar in the urine was demonstrated many 
years ago by Bohm and Hoffman.® Their observations on cats 
have been corroborated on rabbits ;'° and recently it has been 
shown that an operation involving some pain increases blood 
sugar in dogs." 

That pure emotional excitement—fear or rage—will have the 
same effect, was proved when Shohl, Wright and I obtained 
glycosuria in cats by fastening them to a comfortable holder 
or by placing them in small cages and permitting a dog to 
bark at them. Whether glycosuria appeared promptly or not 
depended on the animal’s emotional reaction to its experience. 
Neither pain nor being bound, therefore, was a factor in the 


8 J. J. R. Macleod: Diabetes: its Pathological Physiology, London, 
1913, see pp. 61-62. 

®R. Bohm and F. A. Hoffman: Beitrage zur Kenntniss des Kohlen- 
hydratstoffwechsels. Archiv ftir experimentelle Pathologie und 
Pharmakologie, VIII, 1878, 271-308, see p. 205. 

10C. Eckhard: Zur Deutung der Entstehung der vom vierten 
Ventrikel aus erzeugbaren Hydrusien. Zeitschrift fiir Biologie, 
XLIV, 1903, 407-440, see p. 408. 

11 A. Loewy and S. Rosenberg: Ueber die normale Hohe des Blut- 
zuckergehalts bei Kaninchen und Hunden. Biochemische Zeitschrift, 
LVI, 1913, 114-116, see p. 114. 
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result—the essential element was the fright or rage of the 
animal.** Our conclusion has been confirmed by one of my 
former students, Dr. W. G. Smillie, who found that four of 
nine medical students (all normally aglycosuric) had glyco- 
suria after a very exacting examination, whereas only one of 
the nine had glycosuria after an easier examination.** Also 
Rolly and Oppermann,’* Jacobsen,’* and Hirsch and Rein- 
bach'*® have recently reported that the mere handling of a 
rabbit preparatory to operating on it will increase the blood 
sugar (in some cases from 0.10 to 0.23 and 0.27 per cent) 
and may result in glycosuria. Indeed, the readiness with 
which this response occurs has been pointed out as a source 
of error in estimates of the “ normal” sugar content of the 
blood. 

Fear, rage and pain, therefore, are accompanied by an in- 
creased discharge of adrenalin into the blood, and by a free- 
ing of stored glycogen from the liver for circulation through 
the body as dextrose. What explanation can be offered for 
this remarkable outpouring from the adrenal medulla and the 
concomitant glycogenolysis that floods the body with sugar? 


1. The Reflex Nature of Bodily Responses to Pain and the 
Major Emotions 


The most significant feature of these bodily reactions to 
pain and to emotion-provoking objects is that they are of the 
nature of reflexes,—they are not willed movements, indeed 
they are often distressingly beyond the control of the will. 
The pattern of the reaction, in these as in other reflexes, is 
deeply inwrought in the workings of the nervous system, and 


12W. B. Cannon, A. T. Shohl and W. S. Wright: Emotional 
Glycosuria. American Journal of Physiology, XXIX, 1911, 280-287, 
see p. 283. 

13 The tests were made on the first urine passed after the examina- 
tion. Mr. C. H. Fiske and I have found sugar in the urine in 12 
of 25 members of the Harvard University football squad, immediately 
after the final and most exciting contest of the season. Five of 
the positive cases were substitutes who were not called upon to 
enter the game. 

14F. Rolly and F. Oppermann: Das Verhalten des Blutzuckers bei 
Gesunden und Kranken. Biochemische Zeitschrift, XLIX, 1913, 278- 
292, see p. 201. 

15 A. T. B. Jacobsen: Untersuchungen itiber den Einfluss des 
Chloralhydrats auf Hyperglykaemieformen. J/bid, LI, 
1913, 442-462, see p. 44 

16 E. Hirsch and H. *Reinbach: Die Fesselungshyperglykamie und 
Fesselungsglycosurie des Kaninchens. Zeitschrift fiir physiologische 
Chemie, LXXXVII, 1913, 122-141, see p. 137. 
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when the appropriate occasion arises, typical organic responses 
are evoked through inherent automatisms. 

It has long been recognized that the most characteristic fea- 
ture of reflexes is their “ purposive” nature, or their utility 
either in preserving the welfare of the organism or in safe- 
guarding it against injury. The reflexes of sucking, swallow- 
ing, vomiting and coughing, for instance, need only to be 
mentioned to indicate the variety of ways in which reflexes 
favor the continuance of existence. When, therefore, these 
automatic responses accompanying pain and fear and rage— 
the increased discharge of adrenalin and sugar—are under 
consideration, it is reasonable to inquire first as to their utility. 

Numerous ingenious suggestions have been offered to ac- 
count for the more obvious changes accompanying emotional 
states—as, for example, the bristling of the hair and the 
uncovering of the teeth in an access of rage. The most widely 
applicable explanation’? proposed for these spontaneous reac- 
tions is that during the long course of racial experience they 
have been developed for quick service in the struggle for 
existence. McDougall** has suggested that an association has 
become established between peculiar emotions and these in- 
grained native reactions ; thus the emotion of fear is associated 
with the instinct for flight, and the emotion of anger or rage 
with the instinct for fighting or attack. Earlier James had 
pointed out that “ fear has bodily expressions of an extremely 
energetic kind, and stands, beside lust and anger, as one of 
the three most exciting emotions of which our nature is sus- 
ceptible.”?® 

Because the adrenalinaemia and the hyperglycaemia follow- 
ing painful or strong emotional experiences are reflex in char- 
acter, and because reflexes as a rule are useful responses, we 
may reasonably enquire whether under these circumstances 
the increase of adrenalin and sugar in the blood is useful. 
What then is the possible value of these reactions? 

In order that these reactions may be useful they must be 
prompt. Such is the case. Some recent observations have 
shown that the latent period of adrenal secretion, when the 
splanchnic nerve is stimulated below the diaphragm, is not 
longer than 16 seconds; and Macleod states that within a few 
minutes after splanchnic stimulation the sugar in the blood 


17 Chas. Darwin: Expression of Emotions in Man and Animals, 
New York, 1905, pp. 374, see pp. 101 and 117. 

18 William McDougall: Introduction to Social Psychology, London, 
1908, pp. 355, see pp. 49 and 59. 

18 William James: Principles of Psychology, New York, 1905, 2 
vols., see II, p. 415. 
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rises between 10 and 30 per cent.*® The two secretions are, 
therefore, almost instantly ready for service. 

Conceivably the two secretions might act in conjunction or 
each might function alone. Thus adrenalin might serve in co- 
operation with nervous excitement to produce increase of 
blood sugar, or it might have that function and other functions 
quite apart from that. Before these possibilities are consid- 
ered, however, the value of the increased blood sugar itself 
will be discussed. 


2. The Utility of Increased Blood-Sugar 


In the paper on emotional glycosuria previously mentioned,”* 
a clue was taken from McDougall’s suggestion of a relation 
between “flight instinct” and “fear emotion,” and “ pug- 
nacity instinct” and “anger emotion.” And the point was 
made that, since the fear emotion, and the anger emotion are, 
in wild life, likely to be followed by activities (running or 
fighting) which require contraction of great muscular masses 
in supreme and prolonged struggle, a mobilization of sugar 
in the blood might be of signal service to the laboring muscles. 
Pain—and fighting is almost certain to involve pain—would, 
if possible, call forth even greater muscular effort. “In the 
agony of pain almost every muscle of the body is brought into 
strong action,” Darwin wrote, for “great pain urges all ani- 
mals, and has urged them during endless generations, to make 
the most violent and diversified efforts to escape from the 
cause of suffering.”?? 

That muscular work is performed by energy supplied in 
carbonaceous material is shown by the great increase of car- 
bon-dioxide output in severe muscular work, which may ex- 
ceed twenty times the output during rest. Furthermore, the 
storage of glycogen in muscle, and the disappearance of this 
glycogen deposit from excised muscle stimulated to activity, 
or its reduction after excessive contractions produced by 


20J. J. R. Macleod: Loc. cit., see 80. 
21 W. B. Cannon, A. T. Sh ohl pel W. S. Wright: Loc. cit., see 


286. 
° 22 Chas. Darwin: Loc. cit., p. 72. It is recognized that both pain 
and the major emotions may have at times depressive rather than 
stimulating effects. Though severe pain may soon induce extreme 
prostration, the whip and spur illustrate its primary exciting action. 
And though fear may become the most depressing of all emotions, 
it acts at first as a powerful stimulus. “A man or animal driven 
through terror to desperation is endowed with wonderful strength, 
and is notoriously dangerous in the highest degree.” (Darwin: Loc. 


cit., p. 81). 
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strychnine, and the lessened ability of muscles to work if 
their glycogen store has been reduced, and the simple chemical 
relation between sugar and the lactic acid which appears when 
muscles are repeatedly made to contract, are all indications 
that carbohydrate (sugar and glycogen) is the elective source 
of energy for contraction. This conclusion is supported in 
recent careful studies by Benedict and Cathcart,** who have 
shown that a small but distinct increase in the respiratory 
quotient occurs during muscular work, and that a decrease 
in the quotient follows, thus pointing to a larger proportion 
of carbohydrate burned during muscular work than before 
or after—1. e., a call on the carbohydrate deposits of the body. 

Furthermore, there is considerable evidence that the increas- 
ing of blood sugar directly increases muscular efficiency. Thus 
Locke proved that if oxygenated salt solution is perfused 
through the rabbit heart, the beats begin to weaken after one 
or two hours; but if now 0.1 per cent dextrose is added to 
the perfusing fluid the beats at once become markedly stronger 
and may continue with very slow lessening of strength as long 
as seven hours.** And Schumberg noted that when he per- 
formed a large amount of general bodily work (thus using 
up blood sugar) and then tested flexion of the middle finger 
in an ergograph, the ability of the muscle was greater if he 
drank a sugar solution than if he drank an equally sweet solu- 
tion of “ dulcin.”*® He did not know during the experiment 
which solution he was drinking. These observations have 
been confirmed by Prantner and Stowasser, and by Frentzel.** 
In experiments on cats Lee and Harrold found that when 
sugar is removed from the animal by means of phlorhizin the 
tibialis anticus muscle is quickly fatigued; but if, after the 
phlorhizin treatment, the animal is given an abundance of 
sugar and then submitted to the test, the muscle shows a much 
larger capacity for work.?" All this evidence is, of course, 


23 F. G. Benedict and E. R. Cathcart: Muscular Work, a metabolic 
study, Washington, 1913, pp. vi + 176, see pp. 85-87. 

24F. S. Locke: Die Wirkung der Metalle des Blutplasma auf das 
isolierte Saugethierherz. Centralblatt fiir Physiologie, XIV, 1900, 
670-672, see p. 671. 

25 Dr. Schumberg: Einfluss des Zuckergenuses auf die Leistungs- 
fahigkeit der Musculatur. Archiv fiir Physiologie, Jahrgang, 1806, 
537-538, see p._537. 

26 Johannes Frentzel: Ergographische Versuche tiber die Nahrstoffe 
als Kraftspender fiir ermiidete Muskeln. Physiologie, 
Jahrgang, 1899, Supplement Band, 141-159, see p. 

27 Frederic Lee and C. C. Harrold: The iolee. re Phlorhizin on 
Muscle, Proceedings of the Amer. Physiological Society, 5th Special 
Meeting. American Journal of Physiology, IV, 1900, ix-x. 
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favorable to the view that circulating sugar may be quickly 
utilized by contracting muscles. 

Experimental studies have shown, then, that muscles work 
preferably by utilizing the energy stored in sugar, that great 
muscular labor is capable of considerably reducing the quan- 
tity of stored glycogen and of circulating sugar, and that under 
circumstances of a lessened sugar content the increase of blood 
sugar considerably augments the ability of muscles to continue 
contracting. The conclusion seems justified, therefore, that 
the increase of blood sugar attendant on the major emotions 
and pain, is of direct benefit to the organism in the strenuous 
muscular efforts involved in flight or conflict or struggle to be 
free. 


3. The Utility of Increased Adrenalin in the Blood 


In early work on the effects of removal of the adrenal bodies 
muscular weakness was not infrequently noted. In 1892, Al- 
banese showed that muscles stimulated after adrenalectomy 
were much more exhausted than when stimulated the same 
length of time in the same animal before the removal.** Simi- 
larly Boinet reported that rats recently deprived of their ad- 
renal glands were much more quickly exhausted in a revolv- 
ing cage than were normal animals.*® A beneficial effect of 
adrenal extract on fatigued muscle, even when applied to the 
solution in which the isolated muscle is contracting, was 
claimed by Dessy and Grandis,*° who studied the phenomenon 
in the salamander. 

It seemed possible, because of the early evidence that adre- 
nalectomy has a debilitating effect on muscular power, and that 
injection of adrenal extract has an invigorating effect, that 
increased adrenal secretion, as a reflex result of pain or the 
major emotions, might not only be useful in helping to mobil- 
ize sugar, but also might act in itself as a dynamogenic factor 


28M. Albanese: La fatigue chez les animaux privés des capsules 
surrénales. Archives italiennes de biologie, XVII, 1892, 239-247, see 


. 243. 

29F. Boinet: Résistance a la fatigue de 11 rats décapsulés, depuis 
cing et six mois. Comptes rendus, la Societe de Biologie, Tome II, 
10. Serie, XLVII de la collection, 1895, 162-167. Nouvelles recherches 
sur la résistance a la fatigue de rats décapsulés depuis longtemps. 
Ibid., 325-326. 

30S. Dessy and V. Grandis: Contribution a4 l'étude de la fatigue. 
Action de l’adrenaline sur la fonction du muscle. Archives italiennes 
de biologie XLI, 1904, 225-233, see p. 231. 
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in the performance of muscular work. On the basis of this 
possibility Nice and I** tested the effect of stimulating the 
left splanchnic nerve (thus causing adrenal secretion), or in- 
jecting adrenalin, on the contraction of the fatigued tibialis 
anticus. We found that when arterial pressure was of normal 
height, and was prevented from rising in the legs while the 
splanchnic nerve was being stimulated, there was a distinct 
rise in the height of contraction of the fatigued muscle. We 
drew the inference that adrenalin set free in the blood may 
operate favorably to the organism by preparing fatigued mus- 
cles for better response to the nervous discharges sent forth 
in great excitement. 

This inference has been further tested by one of my stu- 
dents, Mr. C. M. Gruber,** who has examined the effects of 
minute amounts of adrenalin (0.1 or 0.5 c.c. of 1:100,000), 
and also of splanchnic stimulation, on tne threshold stimulus 
of fatigued neuromuscular and muscular apparatus. Fatigue 
raises the threshold not uncommonly 100 or 200 per cent and 
in some instances as much as 600 per cent. Rest will restore 
the normal threshold in periods varying from 15 to 120 min- 
utes, according to the length of previous stimulation. If a 
small dose of adrenalin is given, however, the normal thres- 
hold may be restored in three to five minutes. 

From the foregoing evidence the conclusion is warranted 
that adrenalin, when freely liberated in the blood, not only 
aids in bringing out sugar from the liver’s store of glycogen, 
but also has a remarkable influence in quickly restoring to 
fatigued muscles, which have lost their original irritability, the 
same readiness for response which they had when fresh. Thus 
the adrenalin set free in pain and in fear and rage would put 
the muscles of the body unqualifiedly at the disposal of the 
nervous system; the difficulty which nerve impulses might 
have in calling the muscles into full activity would be practi- 
cally abolished ; and this provision, along with the abundance 
of energy-supplying sugar newly flushed into the blood, would 
give to the animal in which these mechanisms are most effi- 
cient the best possible conditions for putting forth supreme 
muscular efforts. 


31 W. B. Cannon and L. B. Nice: The Effect of Adrenal Secretion 
on ped gong Fatigue. American Journal of Physiology, XXXII, 1913, 

-60, see p 

Mane, M. biker: Studies in Fatigue III. The Fatigue Threshold 
as affected by Adrenalin and by Increased Arterial Pressure. Amer- 
ican Journal of Physiology, XXXIII, 1914, 333-355, see p. 354. 
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4. The Utility of the Vascular Changes Produced by 
Adrenalin 


Quite in harmony with the foregoing argument that sugar 
and adrenalin, which are poured into the blood during emo- 
tional excitement, render the organism more efficient in the 
physical struggle for existence, are the vascular changes 
wrought by increased adrenalin, probably in codperation with 
sympathetic innervations. Through oncometric studies, Oliver 
and Schafer** proved that the viscera of the splanchnic area 
—as the spleen, the kidneys, and the intestines—suffer a con- 
siderable diminution of volume when adrenalin is administered, 
whereas the limbs into which the blood is forced from the 
splanchnic region, actually increase in size. In other words, 
at times of stress, blood may be driven out of vegetative organs 
of the interior, which serve the routine needs of the body, into 
the skeletal muscles, which have to meet by extra action the 
urgent demands of conflict. 

But there are exceptions to the statement that by adrenalin 
the viscera are emptied of their blood. It is well known that 
adrenalin has a vasodilator, not a vasoconstrictor, effect on 
the arteries of the heart; it is well known also that adrenalin 
affects the intracranial and the pulmonary vessels only slightly, 
if at all.** 

Thus the absolutely essential organs—the “tripod of life” 
(heart, lungs, and brain) as well as the skeletal muscles 
—are, in times of excitement, when the adrenal glands dis- 
charge, abundantly supplied with blood taken from organs 
of less importance in critical moments. 

The cessation of activities of the alimentary canal (thus 
freeing the energy supply for other parts); the shifting of 
the blood from the less insistent abdominal viscera to the 
organs immediately vital, such as the lungs, the heart, the 
central nervous system, and, at critical moments, the skeletal 
muscles as well; the increased cardiac vigor; the quick aboli- 
tion of the effects of muscular fatigue; the mobilizing of 
energy-giving sugar in the circulation—these are the changes 
which occur when in fear or rage or pain the adrenal glands 
are made to pour forth an excessive secretion. These changes 
doubtless represent to some degree the reservoirs of power 


33 George Oliver and E. A. Schafer: The Physiological Effects of 
Extracts of the Suprarenal Capsules. Journal of Physiology, XVIII, 
1895, 230-276, see p. 240. 

34 A. Biedl: Innere Sekretion, Second Edition, Leipzig, 1913, 2 
vols., see I, pp. 434, 435. 
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which, as James suggested,*** exist in our bodies and are ready 
to be tapped in times of need. The changes are, each one of 
them, directly serviceable in making the organism more ef- 
ficient in the struggle which fear or rage or pain may involve ; 
for fear and rage are aspects of organic preparations for 
action, and pain attends conditions which naturally evcke su- 
preme exertion. And the organism which with the aid of 
increased adrenal secretion can best muster its energies, best 
call forth sugar to supply the laboring muscles, best lessen 
fatigue, and best send blood to the parts essential in the run 
or the fight for life, is most likely to survive. 


IV. THE OPERATION OF THE CRANIAL AUTONOMIC DIVISION 
IN THE PLEASURES OF APPETITE 


The well-known researches of Pawlow*® have made clear 
the importance of appetite and the relish of food in causing 
secretion of the digestive glands. The mere showing of de- 
sirable food to a dog causes the saliva and the gastric juice 
to be poured forth in a true psychic secretion. And if the 
dog has an opening in the oesophagus so that food does not 
go to the stomach, the repeated chewing and swallowing of 
appetizing morsels (“ sham feeding”) is accompanied by con- 
stant and prolonged production of gastric juice. All these 
glands—both the salivary group and those of the gastric wall 
—are innervated by cranial autonomic fibres (See Fig. 1). 
Section of these fibres abolishes the psychic secretion. 

These observations on dogs have been almost completely 
confirmed by studies of human beings having oesophageal ob- 
struction and an opening through the body wall into the 
stomach. Hornborg,** Bogen*’ and others have reported such 
cases in detail. Hornborg found that when the boy whom 
he examined chewed agreeable food a more or less active se- 
cretion of gastric juice was started, whereas the chewing of in- 
different material was without influence. 

In studying the mechanical aspect of digestion also, I was 
led to infer that there is probably a “psychic tone” or “psychic 


34a William James: Energies of Man, New York, 1910. 

85 J. P. Pawlow: The Work of the Digestive Glands. London, 1902. 

86 A. F. Hornborg: Beitrage zur Kenntniss der Absonderungsbe- 
dingungen des Magensaftes beim Menschen. Skandanavisches Archiv 
fiir Physiologie, XV, 1904, 209-256, see p. 248. 

37H. Bogen: Experimentelle Untersuchungen iiber psychische und 
associative Magensaftsecretion beim Menschen. Archiv fiir die 
gesammte Physiologie, CX VII, 1907, 150-160, see p. 156. 
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contraction ” of the muscles as a result of taking food. For if 
the vagus autonomic fibres are severed immediately before 
food is taken into the stomach, the usual contractions of the 
gastric wall do not occur; but if these fibres are severed after 
food has been eaten with relish the contractions which have 
started continue without cessation. Thus, just as the secre- 
tions are started by pleasurable taste and smell, the condi- 
tions for peristalsis may also have a basis in mild affective 
states.** 

Aside from positive effects on the muscles of the alimentary 
tract and its accessory glands, cranial autonomic fibres cause 
contraction of the pupil of the eye, and slowing of the heart 
rate. 

A glance at these various functions of the cranial division 
shows at once that they serve for bodily conservation—for the 
shielding of the retina from excessive light, for the resting 
and upbuilding of the heart, and for the taking in and storing 
of energy-bearing material through proper digestion and ab- 
sorption. 


V. THE OPERATION OF THE SACRAL AUTONOMIC IN 
REFLEXES FOR EMPTYING 


Sacral autonomic fibres cause contraction of the rectum 
and distal colon and also contraction of the bladder. In both 
instances the effects result from stretching of the tonically 
contracted viscera by their accumulating contents. No affec- 
tive states precede the normal actions of the sacral division 
and even those which accompany or follow them are only 
mildly positive; a feeling of relief rather than of elation usu- 
ally attends the completion of the act—there is, however, 
testimony to the contrary. 

The sacral autonomic fibres also include the nervi erigentes 
which bring about engorgement of erectile tissue in the exter- 
nal genitals. According to Langley and Anderson*® the sac- 
ral nerves have no effect on the mmternal generative organs. 
The vasa deferentia and the seminal vesicles whose rhythmic 
contractions mark the acme of sexual excitement in the male, 
and the uterus whose contractions in the female are probably 
analogous, are supplied only by lumbar branches—part of the 


388 W. B. Cannon: The Mechanical Factors of Digestion. See p. 


200. 

39 J. N. Langley and H. K. Anderson: ine innervation of the Pelvic 
and Adjoining Viscera, Parts II-V. Journal of Physiology, XIX, 
1895, 71-139, see pp. 85, 122. 
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sympathetic division. These branches also act in opposition 
to the nervi erigentes and cause constriction of the blood 
vessels of the external genitals. The sexual organism in- 
volves a high degree of emotional excitement; but it can be 
rightly considered as essentially a reflex mechanism; and, 
again in this instance, distention of tubules, vesicles and blood 
vessels can be found at the beginning of the incident, and 
relief from this distension at the end. 

Although distention is the commonest occasion for bringing 
the sacral division into activity it is not the only occasion. 
Great emotion, such as is accompanied by nervous discharges 
via the thoracico-lumbar division may also be accompanied 
by discharges via the sacral fibres. The involuntary voiding 
of the bladder and lower gut at times of violent mental stress 
is well known. Veterans of our Civil War testify that just 
before the beginning of a battle many of the men had to 
retire temporarily from the firing line. And the power of 
sights and smells and libidinous thoughts to disturb the regions 
controlled by the nervi erigentes proves that this part of the 
autonomic system also has its peculiar affective states. The 
fact that one part of the sacral division, e. g., the distribution 
to the bladder, may be in abeyance while another part, e. g., 
the distribution to the rectum, is active, illustrates in this divi- 
sion the directive rather than the diffuse discharge of impulses 
which has been previously described. 

Like the cranial division, the sacral is engaged in internal 
service to the body, in the performance of acts leading imme- 
diately to greater comfort. 


VI. THe ANTAGONISM OF AFFECTIVE STATES EXPRESSED IN 
OpposeD DIVISIONS OF THE AUTONOMIC SYSTEM 


Affective states gain expression through nervous discharges 
along autonomic pathways. When the nerve fibres of the mid- 
division of the autonomic system, however, meet in any organ 
the nerve fibres of either of the end divisions, the two sets 
are antagonists. As stated above, there is evidence that cen- 
tral arrangements exist for reciprocal innervation of these 
antagonistic divisions, just as there is reciprocal innervation 
of antagonistic skeletal muscles. The characteristic affective 
states manifested in these different divisions have been de- 
scribed. Undoubtedly these states have correspondents in the 
central neurones. The question now arises, are the states 
which appear in opposed divisions also in opposition? 
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I. Antagonism between the Thoracico-lumbar and Cranial 
Divisions 

The cranial autonomic, as already shown, is concerned with 
the quiet service of building up reserves, and fortifying the 
body against times of stress. Accompanying these functions 
are the relatively mild pleasures of the sight and taste and 
smell of food. The possibility of existence of these gentle de- 
lights of eating and drinking and also of their physiological 
consequences is instantly swept away by affective states which 
activate the sympathetic division. 

The stoppage of salivary flow and the consequent drying 
of the mouth, in fear and great anxiety, have been made 
familiar in the ordeal of rice. Failure of gastric secretion 
also has been demonstrated. Thus Hornborg was unable to 
confirm in his patient Pawlow’s observation that mere showing 
of food to a hungry subject causes a flow of gastric juice. 
The difference in results was due to difference in the reaction 
of the subjects to the situation. When food was shown, but 
withheld, Pawlow’s hungry dogs were all eagerness to secure 
it, and the juice at once began to flow. Hornborg’s little boy, 
on the contrary, became vexed when he could not get the food, 
and began to cry; then no secretion appeared. Bogen also 
reported that his patient, aged about four years, sometimes 
fell into such a passion after vain hoping for food that the 
giving of food after calming the child, was not followed by 
any secretion of gastric juice. 

The observations of Bickel and Sasaki*® confirm and define 
more precisely the inhibitory effects of violent emotion on gas- 
tric secretion. In their control observations sham feeding was 
attended by a copious flow of gastric juice, a “ psychic secre- 
tion,” resulting from the pleasurable taste of the food. In a 
typical instance the sham feeding lasted five minutes, and the 
secretion continued for twenty minutes, during which time 
66.7 c.c. of pure gastric juice was produced. 

On another day a cat was brought into the presence of the 
dog, whereupon the dog flew into a great fury. The cat was 
soon removed, and the dog pacified. Now the dog was again 
given the sham feeling for five minutes. In spite of the fact 
that the animal was hungry and ate eagerly, there was no 
secretion worthy of mention. During a period of twenty min- 
utes, corresponding to the previous observation, only 9 c.c. 


40 A. Bickel and F. Sasaki: Experimentelle Untersuchungen tiber den 
Einfluss von Affekten auf die Magensaftsekretion. Deutsche medizin- 
ische Wochenschrift, XXXI, 1905, 1829-1831, see p. 1829. 
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of acid fluid was produced, and this was rich in mucus. It 
is evident that in the dog, as in the boy observed by Bogen, 
strong emotions can so profoundly disarrange the mechanisms 
of secretion that the natural nervous excitation accompanying 
the taking of food cannot cause the normal flow. 

On another occasion Bickel and Sasaki started gastric secre- 
tion in the dog by sham feeding, and when the flow of gastric 
juice had reached a certain height, the dog was infuriated for 
five minutes by the presence of the cat. During the next fif- 
teen minutes there appeared only a few drops of a very 
mucous secretion. Evidently in this instance a physiological 
process, started as an accompaniment of a psychic state quietly 
pleasurable in character, was almost entirely stopped by an- 
other physiological process accompanied by a psychic state 
violent in character. 

Not only are the secretory activities of the stomach unfavor- 
ably affected by strong emotions; but, as already indicated, 
the movements of the stomach and, indeed, the movements of 
almost the entire alimentary canal are wholly stopped during 
excitement. In my earliest observations on the movements of 
the stomach I*? had difficulty, because in some animals the 
peristalsis was perfectly evident and in others there was no 
sign of activity. Several weeks passed before I discovered 
that this difference in response to the presence of food in the 
stomach was associated with a difference of sex: the male 
cats were restive and excited on being fastened to the holder, 
and under these circumstances gastric peristalsis was absent ; 
the female cats, especially if elderly, submitted with calmness 
to the restraint, and in them peristaltic waves took their nor- 
mal course. Once a female with kittens turned from her state 
of quiet contentment to one of apparent restless anxiety. The 
movements of the stomach immediately stopped, and only 
started again after the animal had been petted and had begun 
to purr. I later found that by covering the cat’s mouth and 
nose with the fingers until a slight distress of breathing oc- 
curred, the stomach movements could be stopped at will. 
Thus, in the cat, any sign of rage, such as Bickel and Sasaki’s 
dog manifested, or distress, or mere anxiety, was accompanied 
by a total cessation of the movements of the stomach. 

Just as the secretory activity of the stomach is affected in 
similar fashion in man and in lower animals, so likewise gas- 
tric and intestinal peristalsis are stopped in man as they are 


41 W. B. Cannon: The Movements of the Stomach Studied by 
Means of the Réntgen Rays. American Journal of Physiology, I, 
1898, 359-382, see p. 380. 
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stopped in the lower animals, during worry and anxiety and 
the major affective states. Indeed the feeling of heaviness in 
the epigastrium commonly complained of by nervous persons 
may be due to inactivity of the canal and to stagnation of food. 
That such stagnation occurs in human beings has been proved 
by examination of the gastric contents after excitement, when 
the meal eaten twelve hours or more previously has been found 
still present. 

All these disturbances of digestion seem mere interruptions 
of the “ normal” course of events unless the part they may 
play in adaptive reactions is considered. In discussing the 
operations of the sympathetic division I pointed out that all 
the bodily changes which occur in the intense emotional states 
—such as fear and fury—occur as results of sympathetic dis- 
charges, and are in the highest degree serviceable to the or- 
ganism in the struggle for existence likely to be precipitated 
when these emotions are aroused. From this point of view 
these perturbations which so readily seize and dominate the 
organs commonly controlled by the cranial autonomic are 
bodily reactions which may be of the utmost importance to 
life at times of critical emergency. Thus are the body’s re- 
serves—the stored adrenalin, and the accumulated sugar— 
called forth for instant service; thus is the blood shifted to 
nerves and muscles that may have to bear the brunt of strug- 
gle; thus is the heart set rapidly beating to speed the circula- 
tion; and thus, also, are the activities of the digestive organs 
for the time abolished. Just as in war between states the 
arts and industries which have brought wealth and content- 
ment must suffer serious neglect or be wholly set aside both 
by the attacker and the attacked, and all the supplies and 
energies developed in the period of peace must be devoted to 
the coming conflict ; so, likewise, the functions which in quiet 
times establish and support the bodily reserves are, in times 
of stress, instantly checked or abolished, and these reserves 
lavishly drawn upon to increase power in the attack and in the 
defence or flight. 

It is, therefore, the natural antagonism between these two 
processes in the body—between conservation and liberation, 
between anabolism and catabolism—and the correlated antag- 
onism of central innervations (see p. 259), that underlie the an- 
tipathy between the affective states which normally accompany 
the processes. The desire for food, the relish of eating it, 
all the pleasures of the table, are naught in the presence of 
anger or great anxiety. And of the two sorts of affective 
states those which manifest themselves in the dominant divi- 
sion of the autonomic, hold the field also in consciousness. 
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2. Antagonism between the Thoracico-lumbar and Sacral 
Divisions 

The nervi erigentes are the part of the sacral autonomic in 
which the peculiar excitements of sex are expressed. As pre- 
viously stated, these nerves are opposed by branches from the 
thoracico-lumbar division—the division which is operated char- 
acteristically in the major emotions. 

The opposition in normal individuals between the affective 
states which appear in these two antagonistic divisions is most 
striking. Even in animals as low in the scale as birds copula- 
tion is not performed “ until every condition of circumstance 
and sentiment is fulfilled, until time, place and partner all 
are fit.”*? And among men the effect of fear or momentary 
anxiety or any intense emotional interest in causing inhibition 
of the act can be supported by cases in the experience of any 
physician with extensive practice.**# 

As the acme of excitement is approaching it is probable that 
the thoracico-lumbar division is also called into activity; in- 
deed, the completion of the process—the contractions of the 
seminal vesicles and the prostate, and the subsidence of en- 
gorged tissues, all innervated by sympathetic filaments (see 
pp. 271-2)—may be due to the overwhelming of sacral by 
thoracico-lumbar nervous discharges. As soon as this stage 
is reached the original feeling likewise has been dissipated. 

The other parts of the sacral division which supply the 
bladder and rectum are so nearly free from any affective tone 
in their normal reflex functioning that it is unnecessary to 
consider them further with reference to emotional antagon- 
isms. Mild affective states, such as worry and anxiety, can, 
to be sure, check the activity of the colon and thus cause con- 
stipation.**® But the augmented activity of these parts (con- 
traction of the bladder and rectum) in very intense periods of 
emotional stress, when the thoracico-lumbar division is 
strongly innervated, presents a problem the solution of which 
I do not yet perceive. Possibly in such conditions the orderli- 
ness of the central arrangements is upset, just as it is after 


42 William James: Loc. cit., I, p. 22. 

42a The pathological cases in which rage or other violent excite- 
ment is reported as preceding or following the act are difficult to 
reconcile with the view here propounded. On careful examination, 
however, these cases may be found not to contravene the conditions 
of physiological antagonism in the opposed parts of the autonomic 
that are excited. 

42b A. F. Hertz: Constipation and Allied Intestinal Disorders, Lon- 
don, 1909, see p. 81. 
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tetanus toxin or strychnine poisoning, and opposed innerva- 
tions no longer discharge reciprocally, but simultaneously, and 
then the stronger member of the pair prevails. Only on such 
a basis, at present, can I offer any explanation for the activity 
and the supremacy of the sacral innervation of the bladder 
and distal colon when the thoracico-lumbar innervation is 
aroused as, for example, in great fright. 


VII. Tue SIMILARITY OF VISCERAL EFFECTS IN DIFFERENT 
StRONG EMOTIONS AND SUGGESTIONS AS TO ITS PsycHoO- 
LOGICAL SIGNIFICANCE 


A summary in few words of the chief functions typically 
performed or supported by each division of the autonomic 
would designate the cranial division as the upbuilder and re- 
storer of the organic reserves, the sacral as the servant of 
racial continuity, and the thoracico-lumbar as the preserver of 
the individual. Self-preservation is primary and essential ; 
on that depends racial continuity and for that all the re- 
sources of the organism are called forth. Analogously the 
sympathetic innervations, when they meet in organs inner- 
vated also by the cranial and sacral divisions, almost with 
exception predominate over their opponents. And analo- 
gously also, the emotional states which are manifested in the 
thoracico-lumbar division and are characteristically much 
more intense than those manifested in the other divisions, 
readily assume ascendency also in consciousness. 

These dominant emotions are fear and rage, and they are 
not unlike. As James has indicated, “ Fear is a reaction aroused 
by the same objects that arouse ferocity. . . . We both fear, 
and wish to kill anything that may kill us; and the question 
which of the two impulses we shall follow is usually decided 
by some one of those collateral circumstances of the particular 
case, to be moved by which is the mark of superior mental 
natures.’”** The cornering of an animal when in the headlong 
flight of fear may suddenly turn the fear to fury and the 
flight to a fighting in which all the strength of desperation is 
displayed. 

Furthermore these dominant emotions are states into which 
many other commonly milder affective states may be suddenly 
transformed. As McDougall has pointed out, all instinctive 
impulses when met with opposition or obstruction give place 
to, or are complicated by, the pugnacious or combative impulse 


43 William James: Loc. cit., II, see p. 415. 
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directed against the source of the obstruction.** A dog will 
bristle at any attempt to take away his food, males will fight 
furiously when provoked by interference with the satisfaction 
of the sexual impulse, a man will forget the conventions and 
turn hot for combat when there is imputation against his 
honor, and a mother all gentle with maternal devotion is stung 
to quick resentment and will make a fierce display of her 
combative resources, if anyone intentionally injures her child. 
In these instances of thwarted or disturbed instinctive acts 
the emotional accompaniments—such as the satisfactions of 
food and of sexual affection, the feeling of self-pride, and the 
tender love of a parent—are whirled suddenly into anger. 
And anger in one is likely to provoke anger or fear in the 
other who for the moment is the object of the strong feeling 
of antagonism. Anger is the emotion pre-eminently service- 
able for the display of power, and fear is often its counter- 
part. Darwin testifies to having heard “as a proof of the 
exciting nature of anger, that a man when excessively jaded 
will sometimes invent imaginary offences and put himself into 
a passion, unconsciously for the sake of reinvigorating him- 
self”; and Darwin continues, “since hearing this remark, I 
have occasionally recognized its full truth.” 

The visceral changes which accompany fear and rage have 
been previously described as the result of discharges by way 
of sympathetic fibres. So far as these two quite different emo- 
tions are concerned, present physiological evidence indicates 
that differences in the bodily accompaniments are not note- 
worthy.*® And there is, indeed, obvious reason why the vis- 
ceral changes in fear and rage should not be different, but 
rather, why they should be alike. As already pointed out, 
these emotions accompany organic preparations for action, 
and just because the conditions which evoke them are likely 
to result in flight or conflict (either one requiring, perhaps, the 
utmost struggle) the bodily needs in either response are pre- 
cisely the same. 


44Wm. McDougall: Loc. cit., see p. 72. 

45 Obvious vascular differences, as pallor or flushing of the face, 
are of little significance. With increase of blood pressure from vaso- 
constriction, pallor might result from action of the constrictors in 
the face, or flushing might result because constrictors elsewhere, as, 
for example, in the abdomen, raised the pressure so high that facial 
constrictors are overcome. Such, apparently, is the effect of adrenalin, 
already described (see p. 269). Or the flushing might occur from 
local vasodilation. That very different emotional states may have 
the same vascular accompaniments was noted by Darwin (Loc. cit.) 
who mentioned the pallor of rage (p. 74) and also of terror (p. 77). 
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In discussing the functioning of the thoracico-lumbar divi- 
sion I pointed out that it was roused to activity not only in 
fear and rage, but also in pain. The machinery of this division 
likewise is operated wholly or partially in emotions which are 
usually mild—such as joy and sorrow and disgust—when they 
become sufficiently intense. Thus, for instance, the normal 
course of digestion may be stopped or quite reversed in a 
variety of these emotional states. 

Darwin reports the case of a young man who on hearing 
that a fortune had just been left him, became pale, then ex- 
hilarated, and after various expressions of joyous feeling 
vomited the half-digested contents of his stomach.“ Miiller 
has described the case of a young woman whose lover had 
broken the engagement of marriage. She wept in bitter sor- 
row for several days, and during that time vomited whatever 
food she took.*7 And Burton, in his Anatomy of Melancholy, 
gives the following instance of the effect of disgust:*® “A 
gentlewoman of the same city saw a fat hog cut up, when the 
entrails were opened, and a noisome savour offended her nose, 
she much disliked, and would not longer abide; a physician 
in presence told her, as that hog, so was she, full of filthy 
excrements, and aggravated the matter by some other loath- 
some instances, insomuch this nice gentlewoman apprehended 
it so deeply that she fell forthwith a vomiting, was so mightily 
distempered in mind and body, that with all his art and per- 
suasion, for some months after, he could not restore her to 
herself again, she could not forget or remove the object out 
of her sight.” 

In these three cases, of intense joy, intense sorrow and 
intense disgust, the influence of the cranial division of the 
autonomic has been overcome, digestion has ceased, and the 
stagnant gastric contents by reflexes in striated muscles have 
been violently discharged. The extent to which under such 
circumstances other effects of thoracico-lumbar impulses may 
be manifested, has not, so far as I know, been ascertained. 

From the evidence just given it appears that any high de- 
gree of excitement in the central nervous system, whether felt 
as anger, terror, pain, anxiety, joy, grief or deep disgust, is 
likely to break over the threshold of the sympathetic division 


46 Chas. Darwin: Loc. cit., see p. 76. 

47 Miller: Klinische Beitrage zur Physiologie des sympathetischen 
Nervensystems. Deutsches Archiv fiir klinische Medicin, LXXXIX, 
1907, 432-456, see p. 434. 

48 Robert Burton: The Anatomy of Melancholy (first published in 
1621), London, 1886, P +1, p. 443. 
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and disturb the quiet of all the organs which that division 
innervates. It may be that there is advantage in the readiness 
with which these widely different emotional conditions can 
express themselves in this one division, for, as has been shown 
(see p. 264), occasions may arise when these milder emotions 
are suddenly transmuted into the naturally intense types (as 
fright and fury) which normally activate this division; and if 
the less intense can also influence it, the physiological aspect 
of the transmutation is already partially accomplished. 

If various strong emotions can thus be expressed in the 
diffused activities of a single division of the autonomic—the 
division which accelerates the heart, inhibits the movements 
of the stomach and intestines, contracts the blood vessels, erects 
the hairs, liberates sugar, and discharges adrenalin—it would 
appear that the bodily conditions which have been assumed, 
by some psychologists, to distinguish emotions from one an- 
other must be sought for elsewhere than in the viscera. We 
do not “ feel sorry because we cry,” as James contended, but 
we cry because, when we are sorry or overjoyed or violently 
angry or full of tender affection—when any one of these di- 
verse emotional states is present—there are nervous discharges 
by sympathetic channels to various viscera, including the 
lachrymal glands. And in terror and rage and intense elation, 
for example, the responses in the viscera seem too uniform to 
offer a satisfactory means of distinguishing states which, in 
man at least, are subjectively very different. For this reason 
I am inclined to urge that the visceral changes merely con- 
tribute to an emotional complex more or less indefinite, but 
still pertinent, feelings of disturbance, in organs of which we 
are not usually conscious. 

This view that emotions are not of visceral origin is in 
accord with the experimental results of Sherrington,*® who 
has demonstrated that emotional responses occur in dogs in 
which practically all the main viscera and the great bulk of 
skeletal muscle have been removed from subjection to and 
from influence upon the brain, by severance of the vagus 
nerves and the spinal cord. In these animals no alteration 
whatever was noticed in the occurrence, under appropriate cir- 
cumstances, of expressions of voice and features, indicating 
anger, delight or fear. The argument that these expressions 
may have been previously established by afferent impulses from 
excited viscera was met by noting that a puppy only nine 


49 Charles S. Sherrington: Experiments on the Value of Vascular 
and Visceral Factors for the Genesis of Emotion. Proceedings of 
the Royal Society, LX VI, 1900, 390-403, see p. 307. 
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weeks old also continued to exhibit the signs of affective states 
after the brain was disconnected from all the body except 
head and shoulders. Evidence from uniformity of visceral 
response and evidence from exclusion of the viscera are har- 
monious, therefore, in pointing towards central rather than 
peripheral changes as the source of differences in emotional 
states. 

If these differences are due to central changes, why is it 
not always possible by voluntary innervations to produce emo- 
tions? We can laugh and cry and tremble. But forced laugh- 
ter does not bring happiness nor forced sobbing sorrow, and 
the trembling from cold rouses neither anger nor fear. The 
muscle positions and tensions are there, but the experiencing 
of such bodily changes does not seem even approximately 
to rouse an emotion in us. The voluntary assumption of an 
attitude seems to leave out the “ feeling.” It is probable, 
however, that no attitude which we can assume has all the 
elements in it which appear in the complete response to a 
stirring situation. But is not this because the natural response 
is a pattern reaction, like inborn reflexes of low order, such 
as sneezing, in which impulses flash through peculiarly co- 
operating neurone groups of the central system, suddenly, 
unexpectedly, and in a manner not exactly reproducible by 
volition, and thus they throw the skeletal muscles into peculiar 
attitudes and, if sufficiently intense, rush out in diffuse dis- 
charges that cause tremors and vascular perturbations? The 
typical facial and bodily expressions, automatically assumed 
in different emotions and so well known as to constitute the 
common language between man and beast, indicate the dis- 
charge of peculiar groupings of neurones in the several af- 
fective states. That these responses occur instantly and spon- 
taneously when the appropriate “ situation,” actual or vividly 
imagined, is present, shows that they are ingrained in the 
nervous organization. At least one such pattern, that of 
anger, persists after removal of the hemispheres,—the decor- 
ticated dog, by growling and biting when handled, has the 
appearance of being enraged ;*° the decerebrate cat when vig- 
orously stimulated retracts its lips and tongue, stares with 
dilated pupils, snarls, and snaps its jaws.° On the other 
hand, stroking the hair, whistling, gently calling, or yelling 


50 Fr, Goltz: Der Hund ohne Grosshirn. Archiv fiir die gesammte 
Physiologie, LI, 1892, 570-614, see p. 577. 

51 R. S. Woodworth and C. S. Sherrington: A Pseudaffective Reflex 
and its Spinal Path. Journal of Physiology, XXXI, 1904, 234-243, 
see p. 234. 
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to produce fright have not the slightest effect in evoking 
from the decorticated dog, signs of joy, affection or fear, 
nor does the animal manifest any sexual feeling. The 
absence of bodily indications of these emotions is quite as 
significant as the presence of the signs of anger. For, since 
expressions of anger can persist without the cortex, there is 
little reason why the complexes of other emotional expressions, 
if their “ machinery ” exists below the cortex, should not also 
be elicitable. That they are not elicitable suggests that they 
require a more elaborately organized grouping of neurones 
than does anger—possibly what the cortex, or the cortex in 
combination with basal ganglia, would provide. 

The contrast between the brevity of the “ pseudoaffective 
reactions” in the decerebrate cat, though the viscera are still 
connected with the central nervous system, and the normal 
duration of emotional expression in the dog with body sepa- 
rated from the head region, has been used by Sherrington to 
weigh the importance of the visceral and cerebral factors. 
And for reasons given above, as well as for the reasons he 
has offered, I agree with Sherrington’s conclusion “ that the 
reverberation from the trunk, limbs and viscera counts for 

‘ relatively little, even in the primitive emotions of the dog, 
as compared with the cerebral reverberation to which is ad- 
junct the psychical component of emotional reaction.”*? 


52 Charles S. Sherrington: The Integrative Action of the Nervous 
System, New York, 1906, pp. xvi-+ 411, see p. 268. 


THE ARTICULATION OF THE CONCEPTS OF 
NORMAL AND ABNORMAL PSYCHOLOGY’ 


By Jarep S. Moore, Ph.D., Western Reserve University 


That abnormal psychology bears the same relation to normal 
that pathology bears to physiology, that the fundamental con- 
cepts of psychology and psychopathology are identical, would 
seem to be a truism; and yet the reader of ordinary psycholo- 
gical literature turning to some of the recent works on mental 
pathology—as from a file of The Psychological Review to 
some late issue of The Journal of Abnormal Psychology— 
cannot fail to be impressed by the differences in terminology 
and point of view between these two branches of our general 
science as they stand today. Above all, the doctrine of the 
complex, which so permeates contemporary discussions of 
mental disorders, finds no place at all in treatises on the nor- 
mal mental processes, so .that the student who takes his ele- 
mentary course in psychology in the college, and later enters 
upon the study of the abnormal mind, finds it necessary to 
learn the foundations of the science all over again, instead 
of naturally pressing on, as he would do in any other science, 
from already established rudiments to a more advanced and 
specialized study based on those same rudiments. And yet, 
as a matter of fact, if the doctrine is true at all it is first a 
theory of the mind before it is a theory of the diseased mind ; 
and, further, its very value for abnormal psychology consists 
in its capacity to explain mental disorders as due to the per- 
verted functioning of the same complexes which in their nor- 
mal functioning constitute the healthy mind. A complete un- 
derstanding of mental disorders, therefore, involves an under- 
standing of the complex as a normal factor in mental life— 
that is to say, involves the study of the normal mind as an 
integration of complexes. 

Mind as the psychologist views it is defined structurally as 
a sum-total of contents, dynamically as a sum-total of 
processes. The individual contents or processes we find al- 
most universally classified under three heads—cognitive, af- 
fective, and conative, to use the terms now most in favor; 
the distinctive feature of cognition consisting in its reference 
to an object, of in affection its ascription to that object of a 


1 Read in part before the American Psychological Association at 
the New Haven meeting, Dec. 31, 1913. 
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value for the self, and of conation in its tendency to motor ex- 
pression. All psychologists agree that there is no rigid divi- 
sion between these three groups, but that all three aspects are 
discoverable in every moment of consciousness and in every 
content of such a moment, though one of the three will in 
every case predominate. Analysis reveals also that all mental 
contents are complexes of elements, and that no mental ele- 
ment ever occurs alone. In other words, the unit of mental 
life is not the mental element, nor a complex of mental ele- 
ments of one kind, but a complex possessing at one time a 
cognitive basis, an affective value, and a conative trend—in a 
word, the unit of mental life is just The Complex, in the 
Freudian sense of that term. 

The psychological problem generated by this doctrine is 
threefold—structural, genetic, and dynamic. The structural 
analysis of the complex reveals but two constituent factors— 
cognitive and affective : conation is not a structural factor, but 
the dynamic aspect of the complex, that phase of it which 
expresses the fact that the complex is no dead thing, but an 
active force seeking outward expression in the physical world 
through the medium of motor activity. The cognitive factor 
is itself complex, consisting of a group of associated ideas, 
each idea in turn being composed of a number of elements: 
as contrasted with this there can be but one affective element, 
or, at least, only one of each dimension of affective elements 
—pleasant or unpleasant, exciting or quieting, etc. Thus the 
complete structural analysis of the complex reduces it finally 
to a group of cognitive elements combined into ideas, plus the 
single “ affect,” as may be symbolized in the following dia- 
gram :— 


Fic. 1—Structural Analysis of the Complex 
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Here the three squares with their subdivisions represent 
the associated ideas with their constituent elements, the lower 
small undivided square the single affect, and the arrow the 
conative trend of the complex. 

In this treatment of the complex we have a common meet- 
ing-ground for structuralist and functionalist. The structur- 
alist is primarily interested in the analysis of mental contents, 
and this analysis is always into two groups of elements— 
cognitive and affective. The problem cf whether there are 
one or more sub-groups of cognitive elements—whether one 
or more pairs of affective elements—is a secondary problem 
whose solution one way or another does not affect our general 
program. In any case the structuralist recognizes that voli- 
tional contents do not introduce any new element, but that 
will, like feeling and the different forms of knowledge, is con- 
stituted solely of cognitive and affective elements. 

The functionalist, on the other hand, is primarily interested 
in the dynamic value of the mental processes, in conation 
rather than cognition and affection. To him knowledge and 
feeling are not so much contents of mind as processes express- 
ing themselves in action, as media between stimulus and re- 
action having for their chief purpose the controlling of the 
adjustments between the organism and its environment. There 
is no conflict, then, between structuralist and functionalist, 
but merely a difference in the emphasis each lays on one or 
another phase of mental life, and the doctrine of the complex 
is first of all of value in its articulation of these two points of 
view. 

Heretofore our treatment has been histological—from the 
complex to its elements: we pass now in the other direction 
from the individual complex to the complete personality. If 
a group of ideas with their affect are integrated in the com- 
plex, it is natural to think of these complexes as again inte- 
grated into systems, these into systems of a higher order, and 
so forth, the final integration of all the systems constituting 
what we know as the personality. Personality, then, is an 
integration of systems of complexes, and in the completely 
normal personality the various complexes and systems will be 
so interrelated that it is possible to pass smoothly and easily 
from one to another. This is represented in Fig. 2 (see p. 
286). 

On its genetic side it is the task of psychology to trace (1) 
the development of the complex out of the mass of cognitive 
and affective elements—the “complication” of old and new 
cognitive elements in the idea, of each idea with its group of 
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associated ideas, and of all these with their appropriate affect ; 
and (2) the growth of the personality by the accretion of new 
complexes. Finally, in its dynamic aspect, as we have seen, 
psychology studies the conative tendencies and efficient activi- 
ties of the complex, with particular reference to the value of 
these conative tendencies for the personality as a whole— 
whether in furtherance of the personal integration or in con- 
flict with it. 


PersoMAliry 


Sys7ems of 
SECOND ONDER 


Fic. 2—Structural Analysis of Normal Personality 


On the foundation of these two concepts, therefore, of the 
Complex, and Personality as an integration of complexes, a 
complete science of psychology may be built up, and the pres- 
ent unfortunate hiatus between normal and abnormal, and 
structural and functional, psychology happily bridged. Let the 
student be introduced early in his introductory course to the 
notion of the complex, and he will not be obliged to relearn 
the rudiments, or rather to learn an entirely new alphabet, 
of the science when he considers it later on in its pathological 
aspect. If in addition the psychopathologist can be prevailed 
upon to give back to the normal psychologist the stolen con- 
cept “ Psychosis,” allowing it to signify any temporary status 
of the personality, still more can be done in the direction of 
articulation. 

In the execution of this eirenic program normal psychology 
will properly claim for its province the study of the general 
nature and internal constitution of complexes, psychoses, and 
personalities, of the processes of complication and conserva- 
tion, and of all complex-activities which further the personal 
integration. I do not say that the average undergraduate stu- 
dent is fitted to enter at on pon the study of all these 
phenomena, but only that his if@fjduction to the science should 
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be such that he may afterwards enter easily upon the more 
advanced treatment without a feeling that he is studying an 
entirely new science, as is certainly the case under our present 
system. Finally, the field of normal psychology being thus 
delimited, it falls to the psychopathologist to discuss such 
disturbing processes as conflict, repression, and dissociation. 
The normal condition is symbolized in Fig. 2, in which every 
complex and system is connected continuously with every 
other, and the conative tendencies of all, as represented by the 
arrows, are harmonious, or in fulfillment of the personal in- 
tegration. In contrast to this, a morbid condition would be 
represented on its structural side by a group of complexes 
not connected with the rest of the personality, and in its 
dynamic aspect by differently pointed arrows, thus :— 


Fic. 3—Analysis of a Psychopathic Personality 


MINOR STUDIES FROM THE PSYCHOLOGICAL LABORA- 
TORY OF VASSAR COLLEGE 


XXIV. Tue Speep or AFFECTIVE JUDGMENTS 
By Heten M. Porter, Tutte, and M. F. WAsHBuRN 


The object of this study was to compare the average times required 
to make the judgments ‘indifferent,’ ‘pleasant,’ ‘unpleasant,’ ‘ very 
pleasant,’ and ‘very unpleasant,’ using colored papers as the sources 
of affective reaction, and measuring time with a stop-watch. A piece 
2.9 cm. square was cut from each of the Bradley colors, and these 
pieces were laid one at a time on a sheet of white paper before the 
observer. In order that no time should be lost in looking for the 
piece of paper, it was always placed on a certain mark previously 
located by the observer. Her eyes were closed except when the signal 
was given to open them. The experimenter gave a ‘ Ready’ signal 
as she put the piece of paper in place; when she said ‘ Now,’ she 
started a stop-watch, and the observer opened her eyes and looked 
at the color, As soon as the observer expressed a judgment 
on the affective character of the color impression, the stop-watch 
was stopped. The usual series of numbers from one to seven was 
not employed to express the affective judgment. It seemed best to 
use a less finely graded scale, for with the seven-place scale there 
may be hesitation in any part of the scale as to just which number 
to use. Instead, we instructed our observers to decide simply whether 
a color was pleasant, unpleasant, or indifferent to them, but they 
were told that whenever a color struck them as very pleasant or 
unpleasant, they might record the fact. The judgments of extreme 
pleasantness and unpleasantness were by these instructions made more 
spontaneous, since there was ordinarily no obligation to decide on 
the degree of the affective tone. Ninety reactions were thus taken 
with each observer, and there were fifty-five observers, all young 
women college students. 

For each observer the average reaction time was calculated for 
judgments of indifference, of extreme pleasantness, and of extreme 
unpleasantness. Through a misunderstanding, one of the two ex- 
perimenters calculated the average reaction time for all the pleasant 
judgments including judgments of extreme pleasantness, and for 
all the judgments of unpleasantness including extreme unpleasant- 
ness, while the other experimenter found the average reaction 
time for judgments of extreme pleasantness, that for judgments of 
moderate pleasantness, that for judgments of extreme unpleasant- 
ness, and that for judgments of moderate unpleasantness, separately. 
Each experimenter worked with a considerable number of observers, 
and since either way of treating the results leads to the same con- 
clusion, it was not thought worth while to reduce one set of numbers 
to the terms of the other set. 

The results, then, were as follows: 


Experimenter P. Thirty observers. The average of the average 
reaction times of judgments of extreme pleasantness was 1.2 seconds; 
the longest individual average was 1.5 seconds; the shortest individual 
average was .9 seconds. The average of the average reaction times 
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for judgments of extreme unpleasantness was 1.2 seconds; the long- 
est individual average was 2.0 seconds, and the shortest .9 seconds. 
The average of the average reaction times for all the judgments of 
pleasantness taken together was 1.4 seconds; longest individual 
average 2.3, shortest 1. The average of the average reaction times 
for all the judgments of unpleasantness taken together was 1.4; 
longest individual average 2.5, shortest 1. The average of the average 
reaction times for judgments of indifference was 1.8 seconds; longest 
individual average 2.5, shortest 1.1. 

Thus from the results of Experimenter P we find (1) that there 
is no difference whatever between the average time required for 
judgments of pleasantness and that required for judgments of un- 
pleasantness; (2) that it takes on the average about .2 of a second less 
time to make a judgment of either extreme pleasantness or extreme 
unpleasantness than to make judgments of pleasantness or unpleasant- 
ness including both moderate and extreme grades; (3) that it takes 
about .4 of a second longer to make the judgment ‘indifferent’ than 
to make a judgment of pleasantness or unpleasantness. 


Experimenter T. Twenty-five observers. The average of the 
average reaction times of judgments of extreme pleasantness was 1.3 
seconds; the longest individual average was 1.9 seconds, the shortest 
8 of a second. The average of the average reaction times for 
judgments of extreme unpleasantness was 1.3 seconds; the longest 
individual average was 2 seconds and the shortest 8 of a second. 
The average of the average reaction times for judgments of pleasant- 
ness exclusive of extreme judgments was 1.6 seconds; longest indi- 
vidual average 2.7 seconds, shortest .9 of a second. The average 
of the average reaction times for judgments of unpleasantness ex- 
clusive of extreme judgments was 1.6 seconds; longest individual 
average 2.4, shortest ¢ of a second. The average of the average 
reaction times for judgments of indifference was 1.9 seconds; longest 
individual average 3.3, shortest 1 second. 

From the results of Experimenter T it may be concluded (1) that 
there is no difference whatever between the average time required 
for judgments of pleasantness and that required for judgments of 
unpleasantness; (2) that it takes on the average about .3 of a second 
longer to make a judgment of moderate pleasantness or unpleasantness 
than to make an extreme judgment under either category; (3) that 
it takes about .3 of a second longer to make a judgment of indifference 
than to make one of moderate pleasantness or unpleasantness. 

These results seem mutually confirmatory. That the averages are 
not misleading may be shown by a study of the individual results. 
For forty-six observers out of fifty-five the average reaction time 
for judgments of indifference was longer than any of the other 
averages, and for four of the remaining nine it was equal to the 
longest average. Twenty-four out of thirty observers gave shorter 
averages for judgments of extreme pleasantness than for judgments 
of both grades of pleasantness taken together, and seventeen out 
of twenty-five gave shorter averages for judgments of extreme 
pleasantness than for judgments of moderate pleasantness. Twenty- 
three out of twenty-nine observers gave shorter averages for extreme 
judgments of unpleasantness than for unpleasantness in general (one 
observer never made a judgment of extreme unpleasantness), and 
nineteen out of twenty-five gave shorter averages for extreme than 
for moderate judgments of unpleasantness. When we take into con- 
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sideration the roughness of the time measurements and the many 
sources of possible variation in the results, their uniformity appears 
to be significant. 

There are two different points of view, at least, from which these 
facts may be regarded. On the one hand, it may be urged that the 
stronger the affective tone of a stimulus, the more motor energy it 
represents; hence we should expect a strong and prompt motor 
. response from very pleasant or very unpleasant stimuli, a weaker 
-one from stimuli of moderate affective tone, and a still weaker one 
from indifferent stimuli. Nakashima,! however, found that reactions 
involving affective tone take longer than ordinary cognition or dis- 
crimination reactions, a result which he ascribes to the lack of clear- 
ness as an attribute of affection. If this explanation be accepted 
it may be argued that extreme degrees of pleasantness and unpleasant- 
ness would possess in their intensity a kind of substitute for clear- 
ness, and so would give shorter reaction times than moderate degrees, 
but it might seem that we should be unable to account for the fact 
that judgments of indifference took regularly longer than judgments 
of pleasantness and unpleasantness. Of course, though, a judgment 
of indifference is a very different thing from a cognitive judgment 
about a stimulus that is as a matter of fact indifferent. In the latter 
case attention is not directed to the existence or non-existence of 
an affective tone; in the former case the problem is: Has this 
stimulus produced an affective experience or has it not? 

A largely contributing factor to our results is probably the same 
law that makes associative reactions to ambiguous words slower than 
those to eindeutig words. The indifference judgments take longest 
because there are three alternatives more or less present to con- 
sciousness, namely, pleasantness, unpleasantness, and indifference; 
the judgments of moderate pleasantness and unpleasantness take 
fairly long because the possibility of the opposite judgment or of 
an indifference judgment still lurks in the background; while the 
extreme judgments are the shortest because there is no alternative 
possibility present at all to consciousness. The indifference judg- 
ments, further, probably take longer than the judgments of moderate 
pleasantness and unpleasantness because the Aufgabe involves the 
discovery if possible of an affective tone, and many observers feel 
that an indifference judgment means a failure to perform the Auf- 
gabe, despite the fact that the instructions allow it. 

The effect of practice rather than fatigue was apparent in most 
cases when the time of the first thirty reactions was compared with 
that of the last thirty. In forty-three out of fifty-five cases the last 
thirty reactions were quicker than the first thirty. Moreover, practice 
tended to level somewhat the differences between the averages for 
the different categories of judgment. 


XXV. A Srupy or AFFEcTIvVE CONTRAST. 


By Marcaret M. Bacon, EstHer A. Roop, and M. F. WasHBuRN 


The pleasure of an agreeable experience is heightened if it is pre- 
ceded by a disagreeable experience, and an impression in itself un- 
pleasant may be felt as pleasant if a more unpleasant state has been 
its antecedent. In like manner unpleasantness may be heightened or 


1 Psychological Review, vol. 16, 1909, pp. 303-340; American Journal 
of Psychology, vol. 20, 1909, pp. 157-193. 
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even created through contrast with a preceding agreeable affective 
state. These are laws of the affective life which every-day experi- 
ence has established. We undertook to investigate them under labora- 
tory conditions. 

As in the earlier experiments performed in this laboratory on 
affective processes, our materials were pieces 2.9 cm. square of the 
ninety Bradley colors. As a preliminary, the entire set of ninety 
pieces was spread on the table before the observer, who was asked 
to pick out six colors which seemed to her extremely disagreeable, 
and six which seemed to her extremely pleasant. These were set 
aside, the experimenter making a note of their numbers. Eighteen 
other colors were then chosen by the experimenter, saturated colors, 
shades, and tints being equally represented. These eighteen colors 
were shown to the observer, one at a time, on a white ground. 
Between the showing of each color and that of the next, one of 
the pleasant colors selected by the observer was shown. As each 
color was presented, the observer was asked to express her judg- 
ment of its pleasantness or unpleasantness by using one of the num- 
bers from 1 to 7 in the usual way. When all of the eighteen colors 
had been shown, each preceded by one of the very pleasant colors, 
the experiment was continued without pause and the same eighteen 
colors were again presented, in a different order, each this time 
preceded by one of the very unpleasant colors chosen by the observer. 
Care was taken that the second presentation of a color should not 
follow its first presentation by so short an interval that the observer 
would of necessity recall her first judgment of its affective value. 
If affective contrast exerted a decided influence, the affective values 
of the colors seen immediately after an unpleasant color ought to 
be higher than the values of the same colors seen immediately after 
a pleasant color. 

In order to equalize fatigue conditions, with other observers the 
colors were first presented preceded by the unpleasant colors and 
later preceded by the pleasant ones. 

One of the experimenters (E. A. R.) told her observers that the 
object of the experiment was to study the influence which the pre- 
ceding pleasant and unpleasant colors would have upon their judg- 
ments of the affective value of the colors, and the observers were 
acquainted of course with the general facts of affective contrast. 
The other experimenter (M. M. B.) gave her observers no informa- 
tion whatever about the experiment, and a number of them did not 
even realize that the same colors were being presented twice. Thus 
E. A. R. used a method ‘with knowledge’ and M. M. B. a method 
‘without knowledge.’ This difference was most interestingly influ- 
ential upon the results. 

E. A. R., whose observers worked with knowledge, experimented 
upon forty-seven persons. In the case of thirty, the unpleasant 
‘inducing’ colors were used first and the pleasant ones second. Affec- 
tive contrast, if present as an influence, should have brought about 
a lowering of the affective values of the colors on their second 
presentation. In the case of five observers, more affective values were 
lowered on second presentation than were either stationary or raised. 
In the case of five other observers, more affective values were raised 
on the second presentation than were either stationary or lowered. 
The other twenty observers gave the same affective value for the 
majority of the colors in both presentations. Of these, however, 
nine had more lowered judgments than raised judgments, six had 
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more raised than lowered, four had an equal number of judgments 
raised and lowered, and one had her judgments equally distributed 
among the ‘raised,’ ‘lowered,’ and ‘stationary’ classes. 

Seventeen of E. A. R.’s observers had the pleasant inducing colors 
presented first and the unpleasant ones second. Affective contrast 
should here have brought about a raising of affective values on the 
second presentation of the colors. Seven observers had more judg- 
ments raised than either remained stationary or were lowered. Two 
had more lowered than either were raised or remained stationary 
The other eight gave the same affective judgment for both presenta- 
tions in the case of the majority of the colors, but of these two 
observers had more values raised than lowered, five had more lowered 
than raised, and one had an equal number lowered and raised. 

In thus appears that no effect of contrast is demonstrable in 
E. A. R.’s results. Only fourteen out of thirty observers gave more 
lowered than raised affective judgments on colors presented imme- 
diately after very pleasant ones, and only nine out of seventeen 
observers gave more raised than lowered judgments on colors that 
were presented immediately after very unpleasant ones. 

M. M. B., whose observers worked without knowledge of the 
purpose of the experiments, obtained strikingly different results. 
She experimented upon thirty-seven persons. In the case of twelve 
of these, the unpleasant inducing stimuli were given first and the 
pleasant ones second. Here affective contrast should bring about a 
lowering of the affective values assigned the colors on their second 
presentation as compared with the first. Eleven of the twelve ob- 
servers had more affective values lowered on the second presenta- 
tion than were either raised or left unchanged. The figures are 
impressive. They are as follows: Observer I, 12 colors lowered, 2 
raised, 4 unchanged; observer 2, 12 colors lowered, none raised, 6 
unchanged; observer 3, 11 lowered, 1 raised, 6 unchanged, observer 
4, 16 lowered, none raised, 2 unchanged; observer 5, 15 lowered, 
none raised, 3 unchanged; observer 6, 8 lowered, 2 raised, 8 un- 
changed; observer 7, 11 lowered, none raised, 7 unchanged; observer 
8, 11 lowered, none raised, 7 unchanged; observer 9, 18 lowered, none 
raised and none unchanged; observer 10, 13 lowered, none raised, 5 
unchanged; observer 11, 13 lowered, none raised, 5 unchanged; ob- 
server 12, 16 lowered, none raised, 2 unchanged. 

For the other twenty-five of M. M. B.’s observers, the pleasant 
inducing stimuli were given first; the effect of affective contrast 
here should have been to raise the values of the colors on their 
second presentation. Twelve out of the twenty-five had more affec- 
tive values raised on the second presentation than were either lowered 
or left unchanged. Eleven had more unchanged judgments than 
either raised or lowered judgments, but all of these had more raised 
than lowered. The other two had more judgments lowered than 
were either raised or left unchanged. 

These results certainly demonstrate the influence of affective con- 
trast. Every observer who had the colors presented first after 
unpleasant and later after pleasant colors had more affective values 
lowered than raised by the process; twenty-three out of twenty-five 
observers to whom the colors were shown first after pleasant and 
later after unpleasant colors had more affective judgments raised than 
lowered on the second presentation. 

That this contrast effect showed itself strikingly only in those 
observers who were working without knowledge that it might be 
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looked for is a fact more interesting than the contrast influence itself. 
The knowledge that one might be expected to find a color unusually 
agreeable if one had just seen a very disagreeable color, or vice 
versa, instead of aiding the natural contrast influence by the force 
of positive suggestion, seems merely to have confused and obliterated 
it. Whether this was because the observers resisted the suggestion 
we cannot say,. without introspective data which could not in the 
nature of the case have been furnished. Suggestion does have a 
positive influence on the pleasantness and unpleasantness of colors, 
even when it is given in the form of direct verbal suggestion, which 
is most apt to stir up opposition. It seems, however, that affective 
reactions are so delicately adjusted that we cannot merely add one 
positive influence to another and look for a summation of effects. 
The factor of affective contrast is most strongly operative when 
the affective judgments are made on the bare sense impressions, 
without any extraneous influence. 


XXVI. THe CorreLration BETWEEN ACCURACY OF THE VISUAL MEmM- 
ory AFTER-IMAGE AND CONTROL OF VISUAL IMAGERY 


By HeLen Apter, Myra and M. F. WAsHBURN 


We have long outgrown the idea that individuals can be classed 
simply as belonging to the auditory-motor, visual, mixed, etc. types, 
as regards their mental imagery. We know that a person may 
habitually make use of one kind of imagery, and yet be capable of 
extremely vivid imagery of another kind under certain circumstances: 
that is, we realize that the frequency with which a certain modality 
of imagery is used is not necessarily correlated with the intensity 
which it is capable of reaching in the mind of the same observer. In 
the same way, intensity and accuracy of imagery are not necessarily 
connected. An individual characteristic of great practical importance 
is the power to control visual imagery. Anyone who has to think 
in terms of visual space, the geometrician, the astronomer, the engi- 
neer, needs the power of shifting the parts of his visual images and 
making them take up new relations to each other, of moving them 
about in his mind without distorting the spatial relations which the 
actual objects would maintain if they were physically moved about. 
How far does ability to control visual imagery correlate itself with 
other characters such as frequency, intensity, and accuracy of visual 
imagery? 

The present study attempts to study the correlation between ability 
to control the spatial relations of the parts of a visual image, with 
ability to reproduce accurately a complex visual image just seen. 
We shall refer to these characters briefly as ‘control’ and ‘ accuracy;’ 
of course they are very special kinds of control and accuracy. Our 
measure of accuracy was obtained in the following way. We pre- 
pared a set of ten cards 8 cm. square. Each card was divided by 
ruled lines into four equal compartments, and in each compartment 
a different ‘nonsense figure’ of eight straight lines was drawn with 
red ink. Each of these cards was laid in turn on the table before 
the observer, who sat with closed eyes, and at a signal she opened her 
eyes and looked at the card for ten seconds. The card was then 
removed and the observer drew on a blank diagram as much as she 
could remember of the figures on the card. The same procedure 
was followed with the other nine cards. The problem of satisfac- 
torily evaluating the results in terms of accuracy is not an easy one. 
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We proceeded on the general plan followed in Binet’s letter-square 
method. We gave to a line correct in direction and in the right 
place on its design the value 1, and a line that was correct in 
direction but misplaced we counted as YY. A line added that was 
not on the design deducted 4% from the total. An observer's total 
percentage of accuracy was found by adding together her ‘marks’ 
for all ten cards and dividing the sum by 320, the total number of 
lines on the ten cards. Of course a certain amount of liberty of 
judgment had to be allowed in estimating the value of a reproduction; 
in distinguishing, for instance, between a misplaced and an added 
line. The results of about half the observers were evaluated by one 
of the experimenters and those of the other half by the other experi- 
menter: two separate estimates were made of all the results by the 
third author of the paper, and the evaluations were thus at least 
approximately uniform for the different observers. 

Each observer whose accuracy in the immediate reproduction of a 
visual nonsense figure was thus measured was given, between every 
two accuracy tests, a test of the power to control the spatial rela- 
tions of the parts of an image. 

The plan of the control tests was the following. A square diagram 
of 3.5 cm. a side was drawn and divided by lines into sixteen equal 
compartments. In the uppermost and extreme left-hand compart- 
ment a small equilateral triangle was drawn. The observer looked 
at this diagram for five seconds; she then closed her eyes, and in 
pursuance of directions previously given, followed the experimenter’s 
command to imagine the triangle moved to another square of the 
diagram. The experimenter directed ten such imaginary movements 
of the triangle, the movement to start each time from the position 
which the triangle occupied as the result of the last imagined move- 
ment. As the observer imagined a movement to be carried out, 
she signalled the fact to the experimenter, who then directed the 
next movement. When the ten movements had been imagined, the 
observer opened her eyes and indicated on what square of a blank 
diagram like the original the triangle would be placed as a result 
of the ten successive movements. A stop-watch had been started 
by the experimenter as she directed the first movement, and was 
stopped as soon as the observer reported that the last movement had 
been carried out. Ten such experiments were made with each 
observer, alternating with the ten accuracy tests. A different sequence 
of imaginary movements was of course required in each control 
test. The following sample series may serve as an illustration: “One 
square obliquely down and to right, two to right, two down, one 
to left, three up, one obliquely down to left, one to left, two down, 
two obliquely up to right, one to right ;” “ Two to right, one obliquely 
down to right, two obliquely down to left, two up, one to left, two 
obliquely down to right, one to right, two to left, one obliquely up 
to right, two up.’ 

As measures of ability to control the image, there were thus avail- 
able the total number of errors made in the final placing of the 
triangle in the ten experiments, and the average time required for 
carrying out the ten movements in a single experiment. Of course 
it might happen that a correct final placing of the triangle would 
result from a series of movements in which several errors were made 
that compensated for each other. The chances of this were not 
very great, however. The order of the observers as regards control 
was determined by multiplying the number of errors by the average 
time required. This value of course was inversely proportional to 
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the degree of control. The few observers who made no errors in 
the ten control tests were put at the top of the list in the inverse 
order of their average times. 

A comparison of the list of observers (forty-three in number, all 
young women) arranged in the order of the accuracy with which 
they reproduced the nonsense figures and a list arranged in the order 
of excellence of control reveals a complete absence of correlation 
between these two performances. The Pearson coefficient is +.073. 
The average per cent. of accuracy is 46.4, with a maximum of 66 
and a minimum of 28. The average coefficient of control (number 
of errors multiplied by time in seconds) is 124.5, with a maximum 
of 286.2 and a minimum of 16.7. The observers fell into groups as 
follows. If they were divided as regards both accuracy and control 
into an upper division of fourteen, a lower division of fourteen, and 
a middle division of fifteen, the observers forming the largest group 
(eight) as regards correlation were those of moderate accuracy and 
moderate control. There were six who had high accuracy and high 
control, six who had low accuracy and low control, and six who had 
high accuracy and low control. There were only three who had low 
accuracy and high control. On the other hand there were five who 
had low accuracy and moderately good control. There were also 
five who had moderate accuracy and high control; two who had high 
accuracy and moderate control, and two who had low control and 
moderate accuracy. On the whole, then, it would appear that a 
person may be able to reproduce a nonsense figure in immediate 
memory with considerable accuracy, and yet be unable to move an 
imaginary triangle around a sixteen square diagram in ten successive 
positions: without losing memory of the correct spatial relations, 
while on the other hand an observer may be very successful in 
the movement test and very poor at reproducing the nonsense figures. 
This latter possibility the originator of the problem (M. F. W.) 
confirms from her own general experience. She is a very poor 
visualizer, measured by the accuracy or vividness with which she 
can recall images of things seen, yet she has always been able to 
think clearly in spatial relations, and as an undergraduate had a 
special liking for geometry and trigonometry. There is a type of 
visual image, into which much kinaesthesis enters, which is stripped 
of color and details of form and represents spatial relations purely; 
these are all the clearer for the general bareness of the image. The 
psychology of this type of image deserves further investigation. 


LABORATORY NOTES 


By E. B. TitcHENER 


I. Tue InpIAN HARMONIUM 


In view of the present interest in primitive and exotic music, it may 
be worth while to call attention to the Indian (Hindu) Harmonium 
manufactured by Messrs. Moore and Moore, New Oxford Street, Lon- 
don, at the price of twenty pounds. Style and finish are like those 
of the Ellis Harmonical, made by the same firm; instructions for tuning 
are furnished, so that the possible effect of the journey upon intona- 
tion need not be feared. The harmonium, designed with Mr. K. B 
Deval’s assistance by Mr. H. K. Moore, is fully described in a recent 
work by E. Clements,—Introduction to the Study of Indian Music, 
Longmans, Green & Co., 1913, $2.00 net. A more technical account 
is given in Specifications of Inventions, etc., 1911, Ixxviii. (London, 
Patent Office, 1913), under no. 15548. Every octave has 23 notes, 
giving the 22 srutis or degrees of the Indian scale, with one additional 
note for modulation; the 11 extra notes are played by pressure upon 
studs which pierce the black and white manuals. The instrument is 
of great value both for class-room demonstration and for research. 


II. A THAYER TIGER 


Readers of A. H. and G. H. Thayer’s Concealing Coloration in the 
Animal Kingdom (this JourNAL, xxi, 1910, 500 ff.) will remember 
the plate of the jaguar seen upon a background of forest leaves, and 
the photographs of the cardboard zebra against reeds and straws 
(pp. 132, 138), which illustrate typical obliterative picture-patterns of 
countershaded mammals. These plates are sufficiently striking, even 
though the animals appear in the flat, and even though the fixity of 
the camera-lens and the absence of color in the photographs make 
against obliteration. 

The disappearance of the real animal into its background, under 
favorable conditions of illumination, is wonderfully shown by the model 
here pictured. The model, built by Mr. A. H. Thayer, is that of a 
tiger posed amidst long grass and seen against a grassy background. 
The two photographs were taken by the same camera, with no change 
of circumstance other than the shift of illumination. In the left-hand 
figure, the tiger stands out, solid and substantial, light and dark, just 
as it might be seen upon the floor of a menagerie cage; the lighting 
is due to three electric bulbs, two below and one to the right of the 
model. In the right-hand figure, in which the lighting simulates that 
of direct sunlight, the animal has lost solidity, has become amazingly 
transparent, and merges as a color-pattern into the background. An 
observer who views the change in an otherwise darkened room, at a 
distance of some 15 m., from a point squarely in front of the model, 
will literally lose the tiger for some ten seconds; with monocular 
vision, he will lose it for a longer time. No doubt, the sudden increase 
in the intensity of light aids this disappearance,—though it must be 
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remembered, on the other side, that the animal stays in place and 
that its contour is well-known when the change occurs. If the 
sunlight-effect is shown first, to an untrained observer, minutes may 
elapse before the tiger is made out; when it is made out, certain 
details (especially of neck and head) may be erroneously interpreted ; 
and it is judged, when found, to be painted on glass and not modelled 
in the round, so that the assumption of solidity when the switch is 
turned comes with a distinct shock of surprise. I am more impressed, 
however, by the magnitude of the change when observed with full 
knowledge of lighting and construction. 

The model has been set up permanently in the demonstrational labora- 
tory of our Department of Psychology. It is the first model that 
Mr. Thayer has built for public exhibition. President Sanford and 
Professor Yerkes, who have seen it, join with me in the wish that 
its author—or some young artist of competence working under his 
direction—might be enabled to prepare similar models for the prin- 
cipal psychological and biological laboratories of the country. 


III. THe Hotmcren Worsteps 


I have examined a number of sets of the Holmgren Worsteds, as 
supplied by various dealers, and find that they differ very considerably. 
Holmgren himself (Om Fargblindheten, Upsala, 1877, p. 135) men- 
tions as his authorized agent Frl. Letty Oldberg of Upsala. Fri. 
Oldberg still supplies the worsteds; and though they differ a little 
from the standards shown in Holmgren’s colored plate, they agree 
more closely with these originals than does any other set that I have 
seen, while the differences are such as might be expected on the 
hypothesis that the colors of the plate are somewhat faded. 

The Holmgren test is so rough that the diversity of the sets found 
on the market probably makes very little difference in the results, pro- 
vided that there is a sufficiently full series of skeins for comparison. 
For this reason I do not think it worth while to enter into particu- 
lars. Since, however, the test is still widely used, and since the educa- 
tional importance of holding to a standard can, in general, hardly be 
overestimated, I have advised the C. H. Stoelting Co. to import the 
Oldberg series, and to supply it to all psychological and educational 
laboratories which order the “Holmgren Worsteds.” Mr. Stoelting 
will furnish these authorized sets as soon as they can be procured. 


IV. Hertnc Grey Papers 


The set of 50 Hering grey papers has not proved satisfactory.? 
Aside from the fact that many sheets are tinged with color (a fact 
to which I called attention in Experimental Psychology, [., ii., rgor, 


1 The plate is reproduced in J. E. Jennings’ Color-Vision and Color- 
Blindness, 1806, frontispiece, and in Report of Royal Society Com- 
mittee on Color-Vision, 1892, facing p. 96. In the examples that I have 
seen, the reproductions differ both from each other and from the 
Holmgren original. 

2] authorized the C. H. Stoelting Co., in 1902, to import these 
papers. I was not, as I need hardly say, responsible for the form of 
the advertisement in the firm’s circular of that year. The advertise- 
ment was written with a too confiding trust in the statement of the 
German manufacturer. 
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32), the numbered series is often markedly uneven. The Leipzig 
manufacturer, Herr Mitter, sends the following information: 

“Where the divergent shades occur, you have to do with a remanu- 
facture of particular numbers. The reason is this: particular numbers 
are often ordered from the series, while the less used numbers remain 
in stock. Then, in order to make the series complete, the numbers 
that have been sold out are manufactured afresh. It is, unfortunately, 
impossible exactly to reproduce the original shades; a minute difference 
always appears; and though this difference may be hardly noticeable 
in itself [that is, I suppose, when the two papers, the new and the 
old are compared], it does show faintly in the series.” 

I have no doubt that this explanation is correct; and it is readily 
conceivable that, without a more careful process of manufacture than 
the demand for these papers and the price at which they sell now 
warrant, some unevenness is inevitable. I must add, however, that 
Herr Mitter seriously understates the defects of the series. His letter 
goes on to say that he has received no complaints from his German 
customers; and yet Hering himself wrote in 1907 (Lehre vom Licht- 
sinn, 83): “The series of grey papers prepared commercially at my 
suggestion unfortunately leave much to be desired. 

The C. H. Stoelting Co. has gone carefully over its stock, regrading 
and renumbering; and Herr Mitter undertakes in future * ‘die Differen- 
zen auszugleichen, so gut es technisch mdglich ist.” But, when all 
is done, unevenness will remain; and it should be understood that a 
reference to “Hering grey no. so-and-so” indicates only approxi- 
mately the grey actually employed. The papers are exceedingly use- 
ful; they cannot, however, be relied upon as standards, 


V. Tue Herine Inprrect-Vision Coror-MIxeEr 


Certain passages in Rand’s Factors that Influence the Sensitivity of 
the Retina to Color (1913, 56) give the impression—so it seems to 
me and to other readers whom I have questioned—that the Hering 
Indirect-Vision Color-Mixer was designed not by Hering but by Hess. 
It is hardly likely that the writer fell into this mistake; but since 
some unwary student may be misled, I take this occasion to point out 
that the instrument has always been ascribed to Hering in Rothe’s 
catalogues, and that Hess himself puts the matter beyond question 
(Arch. f. Ophthal., xxxv., 4, 1880, 25) by the remark: “ Diesen For- 
derungen wurden in der folgenden Weise mit Hilfe eines von Herrn 
Professor Hering angegebenen Apparates erfiillt.” 

Rand asserts in a footnote that my Exp. Psych., I., ii., roo01, 20, 

—— .. description of this apparatus to Hering, giving as refer- 
ence A. O., 1889, xxv., 4, p. 63.” I do not, however, ascribe the 
i of the apparatus, but the apparatus itself, to Hering; and 
my reference is not XXV. but xxxv. In the article to which I refer 
Hering mentions the “nach neuen Methoden angestellten Versuche” 
of Hess, with a foot-note reference to Hess’ own paper; and Hess 
(p. 2) speaks in like language of the ‘ ‘neuen von ihm [Hering] an- 
gegebenen Untersuchungsmethoden.” The Sachlage is surely clear 
enough. Rand fails to state that I mention Hess on p. 26. 


VI. Tue Herinc Cotor-BLinpNEss APPARATUS 


The original description of Hering’s apparatus for testing color- blind. 
ness (figured in my Exp. Psych., I., ii., 1901, 7) speaks of “eine dem 
Apparate beigelegte Anweisung,” a set of directions for the adjust- 
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ment of the instrument in order to the performance of a test without 
waste of time. This Anweisung has been mentioned in various dealers’ 
catalogues. There seems to be a reference to it in Spindler and 
Hoyer’s large Catalogue XXI. (preface dated 1908). ‘‘ Mit dem Ap- 
parate,” we read, “wird eine Beschreibung nach Hering mitgeliefert, 
in welcher angegeben ist, welche Farben man zu wahlen, und wie 
man bei der Herstellung der Gleichung zu verfahren hat” (p. 69). 
But this sentence may refer, on the other hand, simply to Hering’s 
account excerpted from the Arch. f. Ophthal., which was formerly 
supplied by Rothe, and in which—to be sure—the apparatus is de- 
scribed, but which also contains the primary reference to the elusive 
Anweisung. 

At any rate, I have never been able to secure the set of directions 
in question, although I have made enquiry of a number of colleagues, 
have written to Professor Hering himself, and have asked the prin- 
cipal dealers (Spindler and Hoyer included) whether copies were 
available. If any reader of this JourNAL happens to possess the 
Anweisung, I shall be grateful for the loan of it, and will undertake, 
with the owner’s permission, to reprint it. There is no particular dif- 
ficulty in the use of the instrument, provided that “man sich auf den 
Standpunkt der Theorie der Gegenfarben stelle”; but uniformity of 
procedure is none the less desirable. 


VII. DemonstraTIoNs OF CoLor-BLIND VISION 


Various attempts have beeh made to indicate by colored diagrams the 
appearance of familiar objects as seen by the partially color-blind. 
(1) The Report of the Royal Society’s 18g0 Committee on Color 
Vision, 1892, prints, facing p. 4, a plate of 5 spectra, normal, green- 
blind, red-blind, violet-blind, induced by disease. The plate is signed 
W. de W. A[bney]. (2) A similar plate, signed with the same 
initials and prepared by the same lithographer, but printed with right- 
left conversion, forms the frontispiece of W. de W. Abney’s Color 
Vision, 1895. In the copy belonging to the Cornell University Library 
blue is entirely absent; I should say, from the general freshness of 
the plate, that, by an oversight, the blue pigment had never been ap- 
plied. (3) The frontispiece of E. W. Scripture’s Thinking, Feeling, 
Doing, 1895, shows the American flag as seen by most people, by red- 
blind persons, by green-blind persons, by violet-blind persons, by totally 
color-blind persons. In the edition of 1907 this plate has been sup- 
pressed, though a table on p. 136 tells how the flag appears to tri- 
chromats, dichromats I, dichromats II, green-blind, red-blind, blue- 
blind, and monochromats. (4) In W. F. Norris and C. H. Oliver, 
System of Diseases of the Eye, ii., 1897, W. Thomson and C. Weiland 
print four colored spectra (facing p. 315): that of the normal eye, a 
combined spectrum of potassium, lithium, sodium, thallium and caesium, 
that of the green-blind and that of the red-blind person. (5) In The 
Century Magazine for April, 1907 (Ixxiii., 882 ff.) E. A. Ayers has 
colored plates of roses and leaves as seen by normal, red-blind and 
green-blind eyes; of three shades of red, green, violet as seen by 
three classes of color-blind; and of a Venetian scene as it appears to 
normal eyes and to a person partially color-blind in red. (6) There 
are colored plates of spectra, again, in Abney’s Researches in Color 
Vision, 1913. Plate I (facing p. 275) shows, according to its legend, 
“spectrum colors as named by persons who were completely or nearly 
completely red or green blind,’ or shows, according to the text (p. 
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275), “how the completely red blind,” for instance, “sees the 
spectrum.” 

All of these charts—and there are doubtless others that I do not 
know—are in one way or another misleading, whether the mistakes 
are due to theoretical bias, to the difficulties of color printing, or to 
sheer ignorance.? Yet it is distinctly of advantage to have demon- 
strations of the spectrum of the partially color-blind (ordinary 
red-green blindness, the blindness of the deuteranope or “ green- 
blind,” and the less common red-green blindness of the protanope or 
“red-blind”): the demonstration ad oculos is convincing, and saves 
the lecturer’s time. I have therefore had two large spectra painted 
in oil by Mr. L. A. Fuertes; the canvases, about 150 by 20 cm., were 
first marked off roughly, at half-a-dozen points, for the principal colors, 
then subdivided for more accurate work into 35 or 40 strips of equal 
breadth, and then colored as quickly as possible from an already 
prepared palette. The yellow-series offers considerable technical diffi- 
culty; aside from questions of tint and chroma, it is exceedingly diffi- 
cult to rule out every hint of green. General surroundings make more 
difference in this regard than even the trained eye would suspect,— 
so that a spectrum which appears greenless in the studio may show 
a faint wash of green when hung upon the wall of the lecture-room. 
This fact makes me hesitate to undertake the preparation of these 
spectra for others. Our own pair are excellent in our surroundings, 
and so long as Mr. Fuertes’ services are available can be duplicated, 
in wide black frames, for about $25 apiece. 


VIII. A DeEMoNsSTRATION oF “ Trep IMAGES” 


I owe to Dr. W. S. Foster the suggestion that the pictures of Coles 
Phillips are useful for the demonstration of “tied” visual images. In 
particular, the young lady who is on her knees before a box of silver 
has been reproduced on a large scale for advertising purposes. De- 
prived of the silver (the unkindness is justified psychologically, because 
the box gives the outline of her knee), and pasted upon a dead-black 
background, she is an instructive figure ; the observer “sees” a great 
deal that is not there to be seen; and the imaginal vision is, so far 
as our experience goes, practically uniform at certain points (Go tied ” 
imagery), and extremely variable at others. 


8C. L. Franklin, Science, xxv., 1907, 746. 
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A NOTE ON SENSATION AND SENTIMENT 


By E. B. TitcHENER 


In a recent number of the Psychological Bulletin, F. M. Urban 
has called the attention of experimental psychologists to Cournot’s 
Essai sur les fondements de nos connaissances.1_ I am personally 
very grateful for the reference; Cournot’s book is, for more than 
one reason, worth reading at the present day. In this Note, however, 
I am concerned only with a remark made by Urban. “ The circum- 
stance that Cournot uses the term ‘sensation of pain,” he writes, 
“where most writers of his period [the Essai bears date 1851] 
would have said feeling of pain, makes this passage sound quite 
modern.” 

The remark is a little ambiguous. It may mean that the phrases 
“sensation de douleur,” “sensation de plaisir,” are of recent coinage 
in French psychology, and that we might therefore have expected 
Cournot to continue the traditional use of sentiment. Or it may mean, 
again, that writers of the period of 1840-1860 had swung away from 
the word sensation, as applied to ‘physical’ pleasure and pain, and 
had adopted in its place the word sentiment, which has now once 
more, in contemporary French writers, given way to the older term. 
On the former interpretation, Cournot would be an innovator; on 
the latter, he might be considered either as reactionary or as more 
modern than the majority of his day and generation. I take it 
that Urban had in mind the traditional use of sentiment. 

In fact, however, neither of these views appears to be correct. 
The phrases in question are very much older than Cournot, and their 
occurrence had been fairly continuous—in spite of all the vacillation 
of French terminology—for more than a century before he published; 
Cournot was not an innovator. Nor do I think that the year 1848, 
important as it was for French philosophy, marked any great change 
in this department of psychological terminology; the usage of Taine 
and of Rabier simply continues that of their predecessors. I base 
these conclusions, in the main, upon notes taken while I was pre- 
paring my lectures on Feeling and Attention. I have verified those 
references, and have here added a few more. The evidence, no 
doubt, is fragmentary; but it may be sufficient for the immediate 
purpose. 

The following paragraphs would be more readable if I had worked 
up these notes into something like an essay on French terminology. 
Perhaps they may be useful, in other hands, as raw materials for a 
study that shall go behind the terms to the ideas which the terms 
are meant to convey. The French psychology which is here touched 
is, like the English psychology of association, terribly mixed up with 
theory of knowledge; and in the one case as in the other a confused 
terminology is the reflection of unclear thinking. An historical study 
would be instructive, if only for the parallel it affords to our own 


1An Historical Note, Psych. Bull., xi., 1914, 24-26. 
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long struggle towards definite technical expression; but it would also, 
I believe, throw light upon that struggle, inasmuch as the French 
writers are, on the whole, more perspicuous than the English ;* it is 
oftentimes surprising to find how distinctly the author’s meaning 
stands out from a sheer medley of popular and technical terms. 

I hope, then, that some student of the history of psychology may 
be led, by the following notes, to attack the larger problem. This 
problem, be it remarked, is in no sense a problem of classification, — 
for which we might go to the indispensable Ueberweg-Heinze. The 
question is rather that of disentangling psychological fact from 
logical construction, observation from reasoning and interpretation; 
and it must be answered, not only from the works of the idéologues, 
but also from those of their spiritualistic and positivistic successors. 

As to the notes themselves, I cannot be sure that I have always 
gone to the right books; some of the writers quoted are voluminous; 
but I have not, at any rate, made a prejudiced selection. I cannot 
be sure, either, that there is not already extant an essay or monograph 
that deals exhaustively with the subject; I can only say that I have 
not found anything of the sort; the historical chapters and articles 
that I have run across have been either very limited in scope or 
very sketchy.’ 

I 


Descartes regularly employs the term sentiment.4 Malebranche 
(1674-5) calls the perceptions of the senses sentiments ou sensations. 
We therefore find pleasure and pain numbered among the sensations, 
while we also find sensations of color, etc., termed sentiments. Bos- 
suet (1722), though he too often uses sentiment and sensation in- 
differently, remarks: “nous avons rangé le plaisir et la douleur avec 
les sensations.’’® 

Buffon, in the Histoire naturelle, générale et particuliére (1749- 
1804), declares that “la douleur et le plaisir sont des pures sensa- 
tions.” Yet he writes in another volume: “ distinguons donc la sen- 
sation du sentiment: . . . Il’essence du sentiment, son caractére 
unique est le plaisir ou la douleur.”? Condillac, although he affirms 
in the Traité des sensations (1754) that pleasure-pain is inherent in 
the very nature of sensation, and therefore makes it his rule to 
speak of plaisir, douleur absolutely, nevertheless can write: “les sen- 


2 Or is this impression illusory, due to the relative unfamiliarity of 
a foreign language, and the restricted number of associations that its 
words and phrases arouse? Perhaps both factors are involved. 

3] am indebted to my colleagues, Dr. W. S. Foster and Mr. H. G. 
Bishop, for following up various bibliographical trails. I have also 
to thank Dr. L. N. Wilson for the loan of a number of books from 
the Clark Library. 

4E. g., Passions de lame, 1649, art. 94. 

5N. Malebranche, De la recherche de la vérité, in Oeuvres, ed. 
J. Simon, iii, 1871, 30; 85, 80, 96, 98, 103, 346, etc.; 89, 93, 104, 114, ete. 

e). & Bossuet, De la connoissance de Dieu "et de soi- méme, in 
Oceuures completes, v., 1846, 22, 53. 

7G. L. L. de Buffon, Oeuvres complétes, nouvelle edition dirigée 
par M. Lamouroux, xvi. (Histoire des mammiféres, i.), 1824, 57, 79, 
81; cf. xiii. (Histoire de l'homme, i.), 1828, 317; and xviii. (His- 
toire des mammiféres, iii.), 1824, 395. 
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sations qui viennent par le tact . . . sont la chaleur et le froid, 
et différentes espéces de plaisirs et de douleurs.”® 

Diderot’s usage is vacillating, both in the Eléments de physiologie 
(written 1774-1780)® and in the Encyclopédie (1751-1772). The edi- 
torial article Sensations speaks of the sentiment du plaisir et de la 
douleur, and the author of the article Sensibilité, Sentiment is allowed 
to refer to pleasure and pain as les deux sensations élémentaires.1° 
Condorcet, like Descartes, regularly employs the word sentiment.11 
Cabanis gives us a quotable passage: “les sensations de plaisir sont 
celles que la nature nous invite a chercher: elle nous invite également 
a fuir celles de la douleur.”!2 

Bichat (1800) is the author of the famous phrase: “ I’habitude 
émousse le sentiment,” and we might expect him to be careful in 
his use of words. We find, in fact, the usual vacillation. “Le 
propre de l’habitude est d’émousser le sentiment, de ramener toujours 
le plaisir ou la douleur a l’indifférence”: this statement accords with 
the definition of sentiment as one of the effects of sensation. “Le 
propre de l’habitude est d’agir en émoussant la vivacité du _ senti- 
ment, de transformer en sensations indifférentes celles de plaisirs!3 
ou de peine”: here pleasure and pain are sensations; and Bichat 
speaks elsewhere of une vive sensation de douleur.14 Pinel, too, 
writes of “les sensations de peine ou de plaisir.”15 And Tracy is 
emphatic on the point, as matter both of doctrine and of terminology, 
that pleasure and pain are sensations.16 

Lamarck’s general word is sentiment,—which, however, is very 
often made interchangeable with sensation. Douleur is expressly 


8E. B. de Condillac, Oeuvres complétes, iii. 1798, 58, 243. Char- 
acteristic phrases occur also 40, 76, 96, 122 f., 174 f., 205. 

9D. Diderot, Oeuvres complétes, ix., 1875, 311, 356, 439; ct. 374, 381. 

10 Encyclopédie ou dictionnaire raisonné des sciences, etc., XXX., 
1780, 735, 741. 

11M. J. A. N. C. de Condorcet, Esquisse d’un tableau historique des 
progres de Vesprit humain (written 1794-5), in Oeuvres completes, 
ed. by A. C. O’Connor and F. Arago, vi., 1847, 340, 544. 

12 Pp. J. G. Cabanis, Rapports du physique et du moral de homme, 
1802; Paris, 1824, i., 192. I am inclined to think that this passage 
is unique: it is, however, not an afterthought, as it occurs in Mémoires 
de l'Institut National, Sciences Morales et Politiques, I., Thermidor 
An VI., 207. The nearest approach to it that I have found is i, 1824, 
180; ct. iii, 179. Impression seems to be used more or less indif- 
ferently for excitation and mental process (¢. g., i. 190; ii., 276) ; 
sentiment is very common; phrases like sensations voluptueuses, agré- 
ables (ii., 231, 276) are also frequent. 

18 The plural is probably due to a printer’s error. 

14M. F. X. Bichat, Recherches physiologiques sur la vie et la mort, 
ed. by F. Magendie, 1829, 57, 115, 110. Magendie himself writes (58) : 
“le plaisir et la douleur sont toujours des sensations absolues.” 

15 P, Pinel, Traité médico- philosophique sur Valiénation mentale ou 
la manie, An IX. (1800-1), xxiv.; the word sentiment is also used.— 
The Eneve. Brit. dates this work 1791. 

L. C. Destutt de Tracy, Elémens d’idéologie: idéologie propre- 
ment ait, (1801) 1826. For terminology cf. 19, 26; for doctrine, 25, 
6 a7 1. 
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termed a sensation.17 The discussion of pleasure leads us to the 
sentiment intérieur or sentiment intime d’existence, which plays a 
large part in Lamarck’s physiological psychology. ‘This sentiment, 
which is the resultant of a confused medley of organic sensations, 
may be thrown into action either indirectly, by the operations of 
intelligence, or directly, by a besoin which has itself been touched off 
by a sensation. Among the besoins of this ‘physical’ sort are, we 
are told, those “de fuir la douleur, de chercher le plaisir ou le bien- 
étre.’ But another passage informs us that the besoins physiques 
are “ceux de se soustraire 4 la douleur, au malaise, de satisfaire 
a la faim, a la soif, etc.,” while the beoins moraux are “tels que ceux 
de chercher le plaisir, le bien-étre, . . . etc.” What the plaisir 
ou bien-étre actually is, does not appear; probably it is of two kinds, 
physical and moral, sensation and idea.18 


II 


In sharp contrast with Tracy stands Laromiguiére (1815-18), who 
combats the indiscriminate use of sensation, and professes himself 
to write with rigorous precision. His fundamental term is sentiment, 
of which he notes four distinct kinds: the sensation-feeling or sensa- 
tion, the feeling of the action or operation of the mind’s own faculties, 
the feeling of relation, and the moral feeling.1® Chronologically, 


sensation is the first thing in mind: “la sensation, c’est la premiére 
maniére de sentir que nous remarquons en nous. ‘i Logically, however, 
sensation is “une idée complexe ; 3” “Veffet immédiat de impression 


que les objets font sur nous” is the sentiment; “la sensation con- 
siste dans le sentiment rapporté aux organes du corps, ou aux objets 
extérieurs;” “la sensation a son origine dans le sentiment; et on 
peut la définir, un sentiment jugé ou rapporté hors de 1|’ame.”?° 
Further, sensation may be taken in two ways: specifically, as color, 
tone, and so forth; and generically, as affecting the mind for good 
or ill (plaisir ou douleur) and as informing or reminding it of its 
own existence (sentiment du moi).21 

But this distinction offers, of course, an admirable opportunity for 
the sort of terminological confusion that we have found elsewhere. 
Laromiguiére does not fail to take advantage of it. Now it is the 
sentiment, now the sensation, that affects the mind;22 pleasure and 
pain are sentiments, while yet there are painful or indifferent sensa- 
tions ;28 the pleasure that we gain from a beautiful sight is a senti- 
ment-sensation, that is, a sensation proper.24 The time is not yet 
ripe for standardisation, and for all the author’s efforts his language 
goes the accustomed way. 

Next on my list is the Physiologie du gotit (1825). I have no 
wish to quote this celebrated work as an authority on technical terms; 


17J, B. P. A. de Monet de Lamarck, Philosophie zoologique, etc., 
(1809) 1873, i., 6, 9 f., 26; ii, 155, 166, 171, 184, 235, 245, 3 

18 1i., 257 f., 260, 297, 305, 357. : 
ee P. Laromiguiére, Legons de philosophie, etc., 1844, i. 150; ii, 
50, etc. 

20 ij., 44 f.; i., 160, 316. 

$14. 91; ii., 43 f., 131. 


22 ii, 47, 131. 
23 ij., 140; i., 71, 160 
24 ii., 367. 
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but I suppose that it reflects the terminology of its day, and I 
suppose that Cournot—like everybody else—had read it. If that is 
the —- he found pleasure and pain called sensations in Meditations 
14, 19, 

I turn to the physiologists by profession. Blaud in 1830 speaks 
freely and often of sensations of pleasure and pain;?* so does Dufour 
in 1833.27 For Longet (1850) pleasure and pain are sensations of 
the “sensibilité générale;” the phrase ‘sensation of pain’ occurs; 
I have not chanced on ‘sensation of pleasure,’ although appetite, 
the first and agreeable state of hunger, is called sensation.2® In 
the section on Hunger an effort is made to distinguish between the 
localised sensation and the general sentiment; but the distinction is 
not carried through; and presently we read that “la faim parle 
plus haut que les lois, que la raison, que les sentiments!”29 Béraud 
(1853) goes into greater detail. Every sensation, general or special, 
internal or external, may appear as “ indifférente, agréable ou 
pénible.”8° Douleur is not a sensation, but a degree of sensation ; 
every sensation may pass over into pain; pleasure-pain depends, in 
fact, upon the state of the organ or tissue, so that, for instance, 
“le besoin d’uriner, . . . comme toute sensation interne, est 
plaisir ou peine, selon qu’on céde ou qu’on résiste a son voeu. "31 
Yet we meet, it need hardly be said, with the phrase “ sensations 
de douleur.”82 As for the sentiments, they are at first internal sen- 
sations, and include needs, desires, passions, satisfactions, as well as 
hunger, thirst, etc. Later in the work the “ sentiments proprement 
dites” have become affective processes, “ émotions dites d’affection et 
de repulsion, de plaisir ou de déplaisir;” “la répétition émousse le 
sentiment, c’est-a-dire les émotions qu’elles font naitre.’’33 

Béclard (1855), in his section on Touch, speaks without hesitation 
of the sensation of pain.*¢ Touch and pain do not, indeed, belong 
to different senses; they are only different modes of expression, or 
different degrees, of the same sensibility.35 As for pleasure, “les 
sensations voluptueuses du tact . . . constituent, en quelque 
sorte, le pendant de la douleur.” Here is modernity with a vengeance! 
We are reminded of Stumpf’s theory of affective sensations, and we 
have an anticipation (since the “ sensations voluptueuses ” are assimi- 
lated to tickling) of the theory of Bourdon. But touch-pain and 


25 A. Brillat-Savarin, Physiologie du goiit, nouvelle édition revue 
avec soin, Paris, n. d., 175, 216, 218, 259, 265. 

26P. Blaud, Traité élémentaire de physiologie philosophique, 1830, 
i., 178, 332; ii., 76, 79, 80, etc. 

27 Pp. Dufour, Essai sur Pétude de Vhomme, i., 1833, 46, 63 f., 330. 

28F. A. Longet, Traité de physiologie, 1873, i., 23; ili, 149; for the 
general position, see iii., 585, 591. 

29j., 24. 
30 B. J. Béraud, Eléments [Manuel] de physiologie de homme, etc., 
i., 1856-7, 143. 

$14., 143, 153, 155, 161. 

82 772. 

38j,, 144; ii., 827, 829 f.; cf. 6109. 

34 ) 3 Béclard, Traité élémentaire de physiologie humaine, 1862, 882, 
884, 893; ct. 887. 

85 Touch and pain, 884 f.; temperature and pain, 893. 

86 896: cf. my Feeling and Attention, 1908, 81 ff., 338. 
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touch-pleasure do not account for the agreeableness and disagree- 
ableness of hunger and thirst, smell and taste. Man is endowed, 
Béclard tells us, not only with intellectual faculties based on sensa- 
tions, but also with affective faculties whose point of departure can 
be traced to organic needs. “Les instincts sont des besoins plus 
ou moins impérieux, qui ont pour sanction le plaisir et la douleur;” 
and these instincts, as motives to reasoned action, as ‘perceived’ by 
man and not left to act blindly, become sentiments. The position is 
not further worked out.37 

With these physiological books we have overshot the year 1851, 
the date of Cournot’s Essai; but I wished to show that the use of 
sensation in regard to pleasure and pain is continuous. I turn back 
now to the philosophers. In his chapter on the vie animale Comte 
writes (1838): “ce sont les sensations intérieures qui se rapportent 
a la satisfaction des divers besoins essentiels soit de nutrition, soit 
de reproduction, et auxquelles il faut joindre, dans l'état pathologique, 
les différentes douleurs produites par une altération quelconque.”%8 
Pleasures and pains are here sensations, though the following essay, 
on the intellectual and moral functions, speaks the language of Gall. 
Maine de Biran, in an essay which appeared for the first time in 
1841, declares: “ partout ot est la vie la est aussi quelque degré de 
sensation affective de plaisir ou de douleur.”3® Jouffroy, again, 
furnishes us with passages like this (1845): “I"homme est-il empéché 
dans son developpement intellectuel et productif, il éprouve une sen- 
sation désagréable. Est-il au contraire aidé, il éprouve une sensa- 
tion agréable. Etre contrarié et impuissant, voila pour lui la peine. 
Etre secouru et puissant, voila pour lui le plaisir.”’4° 


III 


Bouillier (1865), like Laromiguiére, makes a great profession of 
accuracy, and even devotes a chapter to the historical “ équivoques 
du mot Sensation.” Sensibilité is defined as the faculty of experi- 
encing pleasure and pain.41 The manifestations of this faculty are 
Sensations: sensation is set off, as a “ phénoméne purement affectif,” 
from the perceptions des sens. So we have “sensation de douleur,” 
“sensation de bien-étre ou de malaise,” etc.42 That is all in order; 
but Bouillier’s usage is otherwise disappointing. Sensation and senti- 
ment are, from the very first, run together, and where they are 
distinguished the difference between them is left to the reader to 
supply.*? 

Taine (1870) writes that “les nerfs des muscles, comme ceux de 
la peau, peuvent donner naissance aus sensations de contact, de 


37 20 ff., 22 f., 869, 877, 1022, 1024 f. 

38 A. Comte, Cours de philosophie positive, iii., 1838, 741, 806. 

39 F. P. G. Maine de Biran, Oeuvres philosophiques publiées par V. 
Cousin, iii., 1841, 218. The essay, whch contains a long discussion 
of coenaesthesia, was apparently written in 1813 and retouched in 
1823. Cousin himself, in his popular work Du vrai, du beau et du 
bien, (1836) 1881, 136, etc. speaks of la sensation de l’agréable. 

40 T. Jouffroy, Cours d’esthétique, 1845, 12 f., 38 f., 40, 268. 

41 F. Bouillier, Du plaisir et de la douleur, 1885, 8, 41. 

42 26 f., 50, 300. 

43 ix. f., 23, 176, 300, 306 f., 338. 
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froid et de chaud, de plaisir et de douleur.”*4 And Rabier (1884) 
distinguishes “les sensations de l’ordre affectif, ou plaisirs et douleurs 
sensibles, et les sensations de l’ordre représentatif.”45 


So we have come—though not by a series of minimal changes— 
from Malebranche down to the present day. It remains only to 
point out that Cournot’s Essai has itself no settled terminology. In 
the passages quoted, by Urban, Cournot uses “sensation de plaisir,” 
“sensation de douleur,’ as well as “sensation douleureuse ou volup- 
tueuse;” he also speaks of the “ sentiment intime d’effort musculaire ;” 
and elsewhere again he identifies sensation with “ affection sensorielle,” 
and makes the ear “la siége d’affections agréables ou désagréables.’’*¢ 
Both the forms of expression and their variation reflect, I believe, 
the usage of his day. 

If, then, my evidence can be regarded as adequate. the conclusion 
of this Note is that, during a period which extends from the genera- 
tion next after Descartes to the present time, the word sensation has 
been used freely and naturally, by French philosophers and physiolo- 
gists, to denote pleasure and pain. 


44H. Taine, De intelligence, i., 1883, 218. 

45 E. Rabier, Legons de philosophie: Psychologie, 1896, 93. Rabier 
furnishes the basis for J. M. Baldwin’s treatment in Handbook of 
Psychology: Senses and Intellect, 1890, 82 ff. 

46 A. A. Cournot, Essai sur les fondements de nos connaissances, 
etc., i, 1851, 186 f., 199, 215,.227, 396 f 
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Qu’est-ce que le raisonnement? Deuxiéme Partie. De Vintuition a 
la déduction. Par Eucenio RicNAno. Scientia. XIV., 1913, pp. 
129-156. 

The author having in a previous article discussed the simpler forms 
of reasoning, now passes to a second aspect of its evolution, namely, 
intuition and deduction. The former term he defines as “any new 
assertion which arises spontaneously and unexpectedly, i. e., which 
oceurs without previous search or intentional observation and with- 
out being preceded by repeated trials of pre-established verification.” 
It may be the discovery of an attribute, of an object, or of an analogy 
between phenomena which occur suddenly, with no change in ex- 
ternal conditions, but with the awakening of an affective state which, 
accidentally coinciding with these conditions, makes them of interest 
for the first time. This is practically what happens in every act of 
perception. Among the numerous sensible qualities, we discover 
those which affect this or that affectivity, and the unforeseen dis- 
covery of a new attribute in a familiar object is only a complement 
of the previous perception of the object in consequence of a new 
affective point of view. Galileo, for example, discovered the law of 
the isochronism of the pendulum by an intuition due to his mental 
preoccupation of an affective nature relative to the measure of time. 
The same result might have been reached by an observer who set 
himself to observe how the duration of the oscillations gradually di- 
minished in proportion to the amplitude. In such a case, an affective 
preoccupation of the same sort as in the former case would have 
been implied, but the result would have occurred with certainty and 
not by chance. The nature of the discovery however would not have 
differed from that made by intuition. 

Axioms and postulates, the empirical character of which is no 
longer disputed, are discovered by intuition aroused always by an 
interest, 7. e., by an affective state. As an example of the discovery 
of an axiom by intuition in animals the following case is quoted 
from Romanes. “A dog following the trail of his master along a 
street came to a point from which three streets led in divergent 
directions. Sniffing along two of the streets and finding the trail 
in neither of them he immediately ran down the third street without 
stopping to sniff.” Here the desire of finding his master led him 
to the discovery of the axiom that if there are only three alternatives 
and two are excluded the third must be correct. 

The first intuition of all the postulates of transition, among them 
the postulate that through a given point only one parallel can be 
drawn, is probably due to the discovery that the passage from one 
class of equivalent phenomena to another class of phenomena equally 
equivalent but opposed to the other from the affective point of 
view, is by way of the unique phenomenon of transition, which belongs 
to neither class 

From intuition as a mere statement of some fact or attribute 
which is immediately perceived we pass by degrees to intuition as 
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discovery which comes after a mental combination of experiences, 
often very simple, which are merely thought and this combination 
occurs suddenly and spontaneously under the impulse of a unique 
affective activity without control or correction by a state of corre- 
sponding attention, i. ¢., there is present no secondary affective state 
which exercises an inhibitive control. It is probably to this kind of 
intuition, as has been shown in Part I of this discussion, that most 
of the thought experiences of animals belong. 

But for another combination of mental experiences, otherwise com- 
pletely analogous to the preceding, a certain amount of reflection is 
necessary. ‘This may be due either to the fact that at first no mental 
combination of any kind presents itself, or it may be that the first 
combinations show themselves unsuitable for attaining the end sought. 
But the sole difference between this form of reasoning and intuition 
consists in the fact that, in the one case, the correct combination 
is attained only by repeated trials of which several must be rejected 
before one is chosen, while in the other, the “ happy idea” accidentally 
presents itself first and immediately becomes the one chosen. But 
it is precisely by means of separate trials that reflect-reasoning 
excludes in great measure the chance attainment of the result which 
takes place in intuition. 

Intuition also leads us to the discovery of the general validity of 
a particular demonstration, as in geometrical demonstrations. This 
immediate vision consists in the fact of seeing mentally and instan- 
taneously that when the same series of experiences which make up 
the demonstration are repeated upon imaginary figures, of which 
certain aspects are varied, the result always remains the same. In- 
tuition in this case then resolves itself into the mental repetition of 
as many of the series of experiences as there are different forms 
of the figure mentally presented, and each of these series is similar 
to the first one carried out upon the actual figure drawn on the paper 
or blackboard. But generalization does not always occur through 
intuition. Though not at all changed in its nature it frequently 
exacts a certain amount of reflection which sooner or later succeeds 
in selecting the right combination, when intuition, unless favored by 
chance, might fail. 

Sometimes intuition consists in the finding of analogies between 
phenomena which have previously been considered as totally different 
when viewed from the point of view of perception, but which never- 
theless have some common attribute and are therefore equivalent 
as regards the obtaining of a particular result. ‘The designation of 
this particular attribute, necessary and sufficient for such an equiva- 
lence, constitutes a scientific law. This extension of all that is 
known of given phenomena to other unknown phenomena is the 
foundation of induction and it is also this, as will be shown later, 
which permits the application of deduction in science. It differs 
from the generalization of a particular demonstration in that the 
result to be obtained is not already fixed in advance. As a result 
of this difference, intuition, which here is the insight of genius, cannot 
be entirely replaced by reflection. The principle of continuity, i. e., 
the tendency to extend certain properties of a phenomenon which 
have been verified only under given circumstances, is precisely the 
same principle which the geometrician follows when he imagines 
the triangle under his eyes varied in every possible way. But all 
new analogies cannot be discovered by the principle of continuity, 
and it is just here that the intuition of the man of genius is of 
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supreme importance. There is thus an absolute necessity in science 
of continual alternation of intuition and reflection, the former to 
avoid sterility, the latter to control and test the validity of each 
new discovery. 

More complicated forms of reasoning which are less susceptible 
of attainment by intuition and which most frequently require a 
certain amount of reflection are the principle of sufficient reason, 
demonstration by reductio ad absurdum, and the syllogysm. As an 
example of the first two the author gives the mental process by which 
Stevin arrived at the formulation of the laws of equilibrium along 
an inclined plane. He imagined an endless chain placed over a 
triangular prism with two faces oblique and the third horizontal. 
The free part of the chain being in equilibrium could have no effect 
either to cause or hinder motion in the parts resting upon the 
inclined planes. This statement is in accord with Liebling’s law of 
sufficient reason and depends upon the fact that the discovery that 
symmetry by itself implies the possibility of carrying out mentally 
two identical experiments upon the object or phenomenon and ob- 
taining from these two identical experiments an identical result. 
This may be accomplished either by means of a simple change made 
between the symmetrical elements or by a change in the attitudes 
of the observer. Finally there is a mental verification of the result. 
Thus far the series of operations is not so complex but that they 
might be reached by simple intuition, but in the mental process fol- 
lowed by Stevin is found also an application of reductio ad absurdum; 
for the next step in the reasoning process is that apart from friction, 
motion, once initiated into such a chain, would be perpetual, since 
change in the equilibrium would be impossible. This is the regular 
procedure in reductio ad absurdum, the non-possibility of a fact not 
being easily established. An impossibility easier to recognize is estab- 
lished, which a mental combination more or less complex shows to 
be the inevitable consequence of the first. It depends then upon the 
principle of contradiction, i. ¢., upon the reciprocal inhibition of an- 
tagonistic images, a mental process which the author considers 
analogous to retinal rivalry. The affective state, the particular 
malaise which is characteristic of a logical contradiction is the same 
as in retinal rivalry. In both cases the disagreeable conflict provokes 
the corresponding desire of a reconciliation and ends by the elimina- 
tion of one of the contradictory images. This may occur either 
because one is the product of the imagination or the antagonistic 
images may prove by reference to material facts to be two distinct 
objects. For instance, if one large and one small ball are attached 
to the arms of a balance and the latter, contrary to expectations based 
on experience, depresses the arm to which it is attached, a contradic- 
tion arises, which however disappears when it is found that the 
larger ball is hollow and therefore not equivalent to the mental image 
which was contradictory. It is further necessary that two contra- 
dictory conceptions in order to be mentally exclusive must be active 
at the same time, otherwise the contradiction is not observed, in the 
case of mental rivalry does not, in fact, exist. This explains the 
fact that individuals may often accept two contradictory propositions. 
Reasoning by exclusion is only a form of the principle of elimination 
of contradictory ideas. 

The syllogism in the classic form consists in mentally separating, 
under the influence of an affective impulsion, the attribute which is 
necessary and sufficient to render several objects equivalent by 
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agreement with the tendency. It is mentally directed perception, i. ¢., 

“a complement of perception in a determined direction, obtained by 
putting the observer or thinker at that point of view in regard to 
the end which is set forth by a general proposition.” Or it may be 
a mental perception taking place at different times, so that interest 
is transfused from one attribute to another, and its importance lies 
in precisely this transfer of interest. It also permits a saving of 
time as regards induction and by the generalization contained in 
the major premise can lead to the discovery of new truths, that is, 
may be really productive. 

The last section of the present article deals with causal explana- 
tion and deduction. The mind seeks inevitably to discover the how 
and why of every phenomenon and by examination of the process 
we find it to consist in a chain of experiences simply thought, which, 
by means of phenomena already known, allows us to arrive at the 
phenomenon to be explained. It is the necessity of inferring all 
phenomena, even those of the most complicated nature, from a small 
number of elementary phenomena which are known to us which 
constitutes what we call the necessity of a causal explanation, and 
it is from this necessity that the tendency of science to become more 
and more deductive is derived, but this tendency is quite a different 
thing from the possibility of its so becoming. It would be quite 
impossible to accomplish the vast number of combinations required 
by mental representation only, because it would be necessary to know 
the result of each of these.separately. But if on the contrary, by 
means of intuition and the corresponding more or less hypothetical 
generalizations, those combinations which are equivalent as shown by 
agreement with a given result which has been experimentally verified, 
can be discovered, then the result can be applied to other combina- 
tions which are simply thought. Every extension of the deductive 
method implies a new corresponding induction and by this means the 
previously unknown results of a whole category of experimental 
combinations become known because assimilated with other categories 
of experimental combinations whose validity has been established. 
It is thus that we arrive at the discovery of concepts, laws and 
formulas which express new inductive generalizations. This gen- 
eralized or schematized order permits the representation of whole 
groups instead of individual cases and thus by reason of the greater 
simplicity, permits a more extended series of mental processes. Thus 
general and abstract concepts contribute largely to facilitate the 
more extensive use of the deductive method, and thus the forma- 
tion of concepts and the application of the deductive method proceed 
pari passu. It is evident that so complicated a series of mental acts 
could never be carried out by intuition alone but that intense and 
prolonged reflection, in which the primary affective activity, held in 
check by the secondary affective activity, is necessary in order to 
follow out and test all the mental combinations, to reject the unsuit- 
able and to combine the experiences successively thought into a unity. 
But thought experiences alone would also be insufficient to arrive at 
conclusions unless tested by comparison with material facts and this 
is facilitated by means of a schematic representation of graphic 
symbols. 

The more complex forms of reasoning in the exact sciences the 
author leaves for discussion in a later contribution. 


THEODATE L. SMITH. 
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The socialized conscience. By JosepH HerscHet CorFin. Baltimore, 
Warwick & York, 1913. 247 p. 


This book is devoted to “our newly created moral problems.” Its 
purpose is to suggest in present-day psychological and sociological 
terms a working hypothesis, a moral criterion, by means of which 
the different types of moral situations may be met with some degree 
of constancy. The topics of the chapters are as follows, moral 
control, the moral situation, personality and the moral criterion, the 
criterion applied, the home, to the school, and other cultural agencies, 
to vocation, the state and the church, the moral ideal. 


An elementary psychology; suggestions for the interpretation of human 
life. By D. E. Puiturs. Boston, Ginn (c. 1913). 352 p. 


In this volume the author simply seeks to arouse a deeper interest 
in a general science of great practical importance to every individual, 
and his book is based on some twenty years of experience in starting 
students in this field. The author’s work has been very successful 
and his book is well worth.writing and approaches the subject in a 
new and effective way. He begins with the fountains of human 
conduct,—the will to live and instinct as the fountain of conduct, 
imitation as a fountain of conduct. Under the latter he discusses 
habit, the feelings and their development, and apperception, then 
passes to the relations of psychology and evolution, discusses the 
nervous system, its functions and education, sensation and the devel- 
opment of the senses, relation and association of ideas, development 
of memory and imagination, problems of heredity and environment, 
the thinking process and its development, suggestion and mental 
healing, social psychology, will, freedom and education, magic and 
spiritism, psychology in literature, music and art, and ends with 
some general reflections on human conduct. 


Harvard psychological studies. Volume 3. Edited by Hugo Miinster- 
berg. Cambridge, Harvard University Press, 1913. v. p. 


The first two volumes of the Harvard Psychological Studies, we 
are reminded, contained 1,300 pages of reprints on researches in the 
Harvard psychological laboratory, and appeared as independent books 
in the market. Then this method seemed undesirable because “ such 
large books from one single laboratory could not possibly find a 
circulation as wide as that of the general psychological magazines.” 
Moreover, the work covered such a wide range of subjects that it 
required that any who wanted one should purchase the whole. There 
was great delay, too, because the manuscripts had to lay over until 
they totaled 600 pages. Then the publications occurred in isolated 
monographs, and “our publications lost the effect of unity,” hence 
the Harvard laboratory will keep on publishing in any journal with 
quick, wide distribution, but will collect and publish reprints by the 
volume-full for the market, to be distributed through laboratories, 
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among libraries, etc. Each volume thus published, of which this is 
the first, will contain nothing not printed elsewhere first, and what 
is here contained are reprints, just about evenly divided between 
animal psychology, under the supervision of Professor Yerkes, and 
human psychology under the supervision of Professors Miinsterberg, 
Holt and Langfeld. Under human, eight, under animal psychology, 
nine, monographs appear. The fact that the articles are published in 
such various periodicals, accounts for the unusual disparity of size 
of type, length of line, etc. 


Religio Doctoris; meditations upon life and thought by a retired col- 
lege president. With an introduction by G. Stanley Hall. Boston, 
Richard G. Badger (1913). 183 p. 

This book has a peculiar interest and charm because it was written 
by a man of culture who lived for some time in the expectation 
of speedy death, and who sought to fortify his soul by forming his 
personal convictions in non-technical terms concerning the supreme 
problems of human life. Being a special student of philosophy, and 
under the above conditions, he was able to express himself with a 
candor and frankness unalloyed by all prudential considerations. 
Since his partial convalescence, urged by his friends, he decided to 
publish his reflections, but has done so without revealing his identity. 
The first chapter is a revery, telling how he came to conceive these 
essays. The second points out the relations between philosophy and 
every-day life, the third, what explanation and the true interpretation 
of the principle of cause dnd effect means; and then comes the 
problem of evil, and finally, happiness and morality. 


Marias Jungfréuliche Mutterschaft; ein vélkerpsychologisches Frag- 
ment iiber Sexualsymbolik. Von A. J. StorFer. Berlin, Hermann 
Barsdorf Verlag, 1914. 204 p. 

This book is an attempt to apply so-called Freudian principles to 
Maryolatry and Christolatry generally. The previous life of the holy 
mother, the annunciation, the extended arms in one ancient picture, 
the legend of the stairway, of weaving, of unbound hair, the maidens’ 
consecration to gods in ancient temples, veils, lilies, myrtle,—all these 
in the mythic traditions of the holy mother are given a more or less 
phallic interpretation. The author then proceeds to consider Joseph, 
his staff and rod, his wooing and victory, which saga has amplified, 
the myth of the serpent, the holy word, tongue, myth, breath, ray, 
rain, wings, sword, branch, sceptre, unicorn, mill, earth, paradise, 
fountain, source, vessel, city, fortification, temple, bridal chamber, 
door, gate window; and finally, the few main incidents in the life 
of Jesus, especially the death and resurrection,—all these are given 
a gross sex interpretation, apparently without the slightest justifica- 
tion, so that the book gives, as the writer can testify, to more than 
one person, the impression of being simply a morbid and repulsive, 
not to say sacreligious, attempt to give double meanings which sug- 
gests the smut talk of the street gamin. Symbolism can perhaps be 
no madder than here. 


Heilen und Bilden; Grstlich-pidagogische Arbeiten des Vereins fiir 
Individualpsychologie. Hrsg. von ALFrep ADLER und Cart Furt- 
MULLER. Miinchen, Ernst Reinhardt, 1914. 309 p. 

This association of doctors and pedagogues for the study of indi- 
vidual psychology has done well to print here a collection of nearly 
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thirty of their essays and papers. The topics included are such as 
the doctor as educator; the theory of Minderwertigkeit and its sig- 
nificance for psychology; the aggressive impulse; educational errors; 
neurotic disposition; obedience and obstinacy; psychic hermaphrodit- 
ism; education of parents; organ dialect; nervous character; impulse 
of activity and nervousness; strictness in education; psychology as 
a practical calling; choice of a profession; children’s suicides, etc. 


Wort und Seele; eine Untersuchung iiber die Gesetze in der Dichtung. 
Von HELLMUTH FALKENFELD. Leipzig, Felix Meiner Verlag, 1913. 
132 p. 

This little book treats in successive chapters, poetry and allied arts, 
tragedy of dilettantism, the soul and the law of value, word and 
anger in the drama, love, the soul of the world, humor and grotesque- 
ness. 


Nature and cognition of space and time. By JoHNstToN Estep WALTER. 
West Newton, Pa, Johnston & Penney (1914). 186 p. 


This is a very philosophical discussion upon reality and nature of 
space, our conceptions of it, localization of tactile sensations, nature 
and cognition of time, its reality in nature, our conception of it. 


The philosophy of faith; an enquiry. By BertrAM Brewster. Lon- 
don, Longmans, Green and Co., 1913. 201 p. 


The chapters here are entitled truth, virtue, freedom, optimism, 
beauty, the highest good. 


Recent developments in China. Clark University addresses, November, 
1912. Edited by George H. Blakeslee. N. Y., G. E. Stechert 
& Co., 1913. 413 p. 


This volume contains twenty-two addresses, all of them by experts, 
that were given at the Clark University Conference on China in 
November, 1912. The purpose of this conference was to diffuse 
among the American people a better knowledge of present conditions 
and problems in the celestial empire. The missionary interests, though 
not excluded, were very subordinate. This conference is one of a 
series which has been held for a number of years for the same 
purpose, the first being on Japan and the last upon South, or rather 
Spanish America, with one session upon problems of the near east. 


Probleme der Entwicklung des Geistes. Die Geistesformen. Von 
Semi Meyer. Leipzig, J. A. Barth, 1913. 429 p. 


The author first considers the impelling forces in the development 
of the soul, its manifoldness, then proceeds to the discussion of the 
functions and primitive forms of consciousness, the nature of sensa- 
tion, the problem of feelings, instincts, motivation, memory, the 
origin of the will, the evolution of movements, practice and _ skill, 
mechanization, complementation and Verdichtung, things, space, time, 
with a final summary on the development of consciousness. This 
book appears to be a first Lieferung of a larger series devoted to 
problems of development. 
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Die geistige Kultur der Naturvélker. Von K. Tu. Preuss. Leipzig, 
B. G. Teubner, 1914. 112 p. 


This is a condensed statement of the life and thought of primitive 
people, their magic, deities, religion, science and art, set forth in a 
way to indicate that we have not given them sufficient credit for 
culture; that before the principle of division of labor entered and 
everybody came nearer doing and knowing everything, individual 
culture was much higher than we have hitherto supposed. 


Totem und Tabu; einige Ubereinstimmungen im Seelenleben der 
Wilden und der Neurotiker. Von Sic. Frevup. Leipzig, Hugo 
Heller & Cie, 1913. 149 p. 


Freud has here set forth in considerable detail his own conception 
of totem and tabu, illustrating at great length his view that the psy- 
choses of neurotics and of primitive people are very similar. What- 
ever one may think of these conclusions, the stimulating and sug- 
gestive quality of this work and indeed of all Freud writes, stands 
out very prominently. 


Papers on psycho-analysis. By Ernest Jones. New York, William 
Wood & Co., 1913. 432 p. 


It is very convenient to have the many scattered and very able 
papers of this brilliant Freudian accessible between two covers. The 
papers are first, general, treating everyday life and Freud’s psy- 
chology in general. Then come clinical papers on amnesia, modern 
conceptions of psychoneuroses, relations between organic and func- 
tional disease, simulated foolishness and hysteria, the psychology of 
morbid anxiety. In part three we find papers on treatment, psycho- 
analysis and psychotherapy, psychoanalytic method generally, the 
word association method, the action of suggestions, reflections on 
some criticisms of the psychoanalytic method of treatment, therapeutic 
action of psychoanalysis. The fourth group has papers on dreams, 
first the general discussion of Freud’s theory, then the influence of 
dreams on waking life, the relations between dreams and psycho- 
neurotic symptoms, a forgotten dream; and finally come two papers 
on education, its relations to psychoanalysis and the value of the sub- 
conscious processes for education and re-education. 


Audition and habit formation in the dog. By Harry Mites JoHNson. 
Behavior Monographs, vol. 2, No. 3, 1913. Cambridge, Holt, 


1913. 78 p. 


These experiments show that it is impracticable to attack the 
“Molyneux problem” by using dogs rendered temporarily blind by 
this operation. Vision is not necessary to enable the dog to make 
quite complex adjustments. The dog’s behavior indicates that he 
makes little use of vision but relies mostly on kinaesthetic and 
muscular sensations. The rate and method of learning in blind and 
normal dogs shows very little difference. Dogs given only ten trials 
a day required fewer trials for learning on the average than those 
given twenty trials, suggesting what is the optimal number of daily 
trials that tend to produce perfect habits with least effort. 
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Diseases of the nervous system. By AtFrrep Gorpon. 2d ed. rev. and 
enl. Philadelphia, P. Blakiston’s Son & Co., 1913. 618 p. 


In this second edition nearly every chapter has been enlarged, but 
the chief additions are on skull fracture, congestion of the brain, 
lumbar puncture, cerebro-spinal fluid, Wassermann’s reaction, and 
psychoanalysis. 


Les maladies sociales. Par Paut GAuttier. Paris, Librairie Hachette 
& Cie, 1913. 270 p. 


The first chapter discusses adolescent criminality; the second, alco- 
holism, and then follow chapters on depopulation, pornography, and 
suicide. 


Life, emotion and intellect. By Cyr. Bruyn ANnprews. London, T. 
Fisher Unwin (1913). 95 p. 


After an introduction on life and psychology, the author considers 
our attempts to suppress emotion, love and friendship, religion, the 
stage, law and crime, struggle and growth. 


Are the intensity differences of sensation quantitative? IV. By Wi.- 
LIAM Brown. (Reprinted from the British Journal of Psychol- 
ogy, Vol. VI, Part 2, October 1913). pp. 184-189. Cambridge, 
University Press. 


The effects of ‘ observational errors’ and other factors upon correla- 
tion coefficients in psychology. By Witt1AM Brown. (Reprinted 
from the British Journal of Psychology. Vol. VI, Part 2, October 
1913), pp. 223-238. Cambridge, University Press. 


Psychological aspects of the problem of atmospheric smoke pollution. 
By J. E. Wattace Watuin. (Mellon Institute of Industrial Re- 
search and School of Specific Industries; Smoke Investigation, 
Bulletin No. 3). Pittsburgh, University of Pittsburgh, 1913. 46 p. 


Uber Gewihnung und Gewohnheit, Ubung und Fertigkeit, und ihre 
Beziehungen zu Storungen der Stimme und Sprache. Von H. 
GuTzMANN. Fortschritte der Psychologie und ihrer Anwendungen, 
hrsg. v. Karl Marbe, II. Band, III. Heft, 1913, pp. 135-180. 


Obliviscence and reminiscence. By PxHittp Boswoop BALLARD. Cam- 
bridge, University Press, 1913. 82 p. 


Diary of a suicide. By Wattace E. Baker. N. Y., Albert & Charles 
Boni, 1913. 83 p. 

Instituts Solvay; Institut de Sociologie, Bull. No. 29. Archives de 
Sociologiques, publiées par Emile Waxweiler. Dec. 26, 1913. 


Il metodo degli equivalenti; contributo allo studio dei processi di 
confronto. Acostino GEMELLI. Firenze, Libreria Editrice Fioren- 
tina, 1914. 344 Pp. 


Psychology and the medical school. By E. Stantey Aspor. (Re- 
— from the American Journal of Insanity, Vol. LXX, No. 
, October, 1913). pp. 447-457. 
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Dynamic Psychology. By F. L. Wetts. (Reprinted from the Psy- 
chological Bulletin, Nov. 1913, Vol. X, No. 11.) pp. 434-440. 


Travaux de la clinique psychiatrique de l'Université Impériale de 
Moscou, sous la direction de Th. Rybakow. No. 2, 1914. Moscou, 
Printed by A. E. Mamontov, 1914. 645 p. (In Russian.) 


La cyclophrénie (Psychose circulaire). Par Tuéopore RyspAKkow. 
University of Moscow, O. E. Rebakov, 1914. 182 p. (In Russian.) 
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COMMUNICATION 


Tue PsycHOLoGIcAL LABORATORY. 
Kincs Lonpon, 14-1-14. 


Dear Sir—Mr. Winch has drawn my attention to an error which 
appears on p. 548 of my article On the Perceptive Types in the October 
number of your Journal. I should be much obliged if you would 
publish this correction. 

In condensing the paper for publication, an alteration in the word- 
ing has made it appear as if Mr. Winch were not in favour of 
the strict mathematical treatment of psychological data. This is 
quite incorrect, as a matter of fact he is one of those who have 
always strenuously advocated the banishing, from experimental psy- 
chology, of its vague unqualified averages and percentages, etc. 

The paragraph in question is worded as follows: 

“The value of applying mathematical methods to experiments deal- 
ing with aesthetics is questioned by some workers in this field. How- 
ever, if averages are employed, there should be some check on them 
before they are made the basis of any conclusions. Take an example 
from some fairly recent work. Winch bases his conclusions regard- 
ing the color preferences of school children, on averages which at 
first sight appear large but which on investigation fail to reach the 
required standard of significance. | In other words they are less than 
three times their probable error.’ 

The above italicised words are the source of the error. Mr. 
Winch’s results were taken as an example of insufficiently qualified 
averages and not as an example of the work of those who object 
to mathematical methods. 

Mr. Winch’s results were chosen because they were the only 
averages known to me (in that —- of work) which were qualified 
by the insertion of the m.v. of each. The criticism intended was 
that the treatment of his data might have been carried further, and 
I very much regret that such a misconception should have been 
created. 


Yours faithfully. 
E. J. G. Braprorp. 
To the Editor, The American Journal of Psychology. 
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Georg Ernst Diirr was born in Wirzburg in 1878. After 
receiving his early education in his native city he entered 
the University of Leipzig, where in 1901 he was appointed 
to an assistantship in psychology. In the following year he 
went to the University of Wiirzburg as Privat-Dozent in psy- 
chology; and in 1906 he was called to the professorship of 
philosophy at the University of Berne, a position which he 
held until his death. His writings include: Ueber die Grenzen 
der Gewissheit, 1903; Grundziige einer realistischen Weltan- 
schauung, 1906; Die Lehre von der Aufmerksamkeit, 1907; 
Einfiihrung in die Pédagogik, 1908; Grundziige der Ethik, 
1909; Erkenntnistheorie, 1909. Professor Diirr is perhaps 
best known to American psychologists from his contribution 
to Ebbinghaus’s Grundziige der Psychologie. The first vol- 
ume of this work had been published in 1902, but on the 
death of Ebbinghaus in 1909 it was found that only some 
hundred pages of the second volume had been written. Durr 
took up the work at this point and completed the volume, 
which was published in 1913. In the meantime Dirr revised 
the first volume for the third edition which appeared in 1911; 
and he also revised Ebbinghaus’s Abriss der Psychologie, 
fourth edition, 1912. 


Edmund Burke Huey graduated from Lafayette College in 
1895, and received the doctor’s degree from Clark University 
in 1899 with a dissertation on the psychology and physiology 
of reading. He taught psychology and education in a normal 
school for a few years; studied in Beilin and Paris; and later 
organized a joint department of psychology and education 
at the University of Pittsburgh. In 1gog he returned to Paris 
to resume the study of neurology and psychiatry under Janet. 
On his return to America he became resident psychologist at 
the State School and Colony at Lincoln, Ill., but soon trans- 
ferred to Baltimore where he was Lecturer on Mental De- 
velopment at the Johns Hopkins University and Assistant in 
Psychiatry at the Phipps Clinic. Dr. Huey’s writings con- 
tributed to the psychology and physiology of reading, and to 
the scientific study of mental deficiency. The partially com- 
pleted manuscript of a third book was destroyed by fire during 
the early stages of his final illness. 
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Arthur Henry Pierce graduated from Amherst in 1888; 
held an instructorship in mathematics at Amherst for three 
years; received the master’s degree at Harvard in 1892; 
studied at Berlin, Strassburg and Paris from 1894 to 1897; 
and received the doctorate at Harvard in 1899. He was 
appointed to an associate professorship in psychology at Smith 
College in 1901, and to the professorship in the following 
year. He was the author of: Experimental Research upon 
the Phenomena of Attention, 1892; Gustatory Audition, a 
hitherto undescribed Variety of Synaesthesia, 1907; Studies 
in Auditory and Visual Space Perception, 1901; an Appeal 
from the Prevailing Doctrine of a detached Subconsciousness, 
1906. Dr. Pierce served as secretary of the American Psy- 
chological Association from 1908-1910, and as editor of the 
Psychological Bulletin since 1910. 


Theodate L. Smith graduated from Smith College with the 
bachelor’s degree in 1882 and the master’s degree in 1884. 
She received the Ph.D. at Yale University in 1900, and served 
as research assistant to President G. Stanley Hall at Clark 
University from 1902-1909; she was lecturer and librarian in 
the Children’s Institute at Clark University from 1909-1914. 
Dr. Smith collected and systematized a voluminous mass of 
data dealing with institutions for child welfare; her publica- 
tions include the following: On the Education of Muscular 
Power and Control, 1894; On Muscular Memory, 1896; 
Reactions to Light and Darkness, 1903; Curiosity and Inter- 
est, 1903; The Psychology of Day Dreams, 1904; The Mon- 
tessori System, 1912; Paramnesia in Daily Life, 1913. 
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